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The NASA STI Program Office. .. in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays akey
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Center and isthe
administrative office for NASA's scientific and
technical information program. The NASA STI
Program Office provides access to the NASA
STI Database, the largest collection of
aeronautical and space science ST in the world.
The Program Officeis aso NASA'sinstitutional
mechanism for disseminating the results of its
research and development activities. These
results are published by NASA in the NASA STI
Report Series, which includes the following

report types:

e TECHNICAL PUBLICATION. Reports of
completed research or amajor significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

¢ CONTRACTOR REPORT. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

¢ CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language trandations of foreign
scientific and technical material pertinent to
NASA’'s mission.

Specialized services that complement the STI
Program Office's diverse offerings include
creating custom thesauri, building customized
databases, organizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

e Accessthe NASA STI Program Home Page at
http://mwww.sti.nasa.gov

e E-mail your question viathe Internet to
help@sti.nasa.gov

e Fax your question to the NASA STI Help
Desk at (301) 621-0134

* Telephone the NASA STI Help Desk at
(301) 621-0390

e Writeto:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320



Introduction

Scientific and Technical Aerospace Reports (STAR) is an electronic abstract journal, listing citations
with abstracts for aerospace-related reports obtained from worldwide sources. It is electronically
published biweekly and announces documents that have recently been entered into the NASA
Scientific and Technical Information (STI) Database. The documents are of the following types:

« NASA, NASA contractor, and NASA grantee reports;

* Reportsissued by other U.S. Government agencies, domestic and foreign institutions,
universities, and private firms;

e Trandationsin report form;

» NASA-owned patents and patent applications

» Other U.S. Government agency and foreign patents and patent applications
e Domestic and foreign dissertations and theses.

Also included are two indexes, Subject Term and Personal Author. The Subject Term Index is
generated from the NASA Thesaurus terms associated and listed with each document.

STAR subject coverage includes all aspects of aeronautics and space research and devel opment,
supporting basic and applied research, and applications. Aerospace aspects of Earth resources,
energy development, conservation, oceanography, environmental protection, urban transportation,
and other topics of high national priority are aso covered.

Abstracts in STAR are categorized by 10 mgor subject divisions that are divided further into 76
specific subject categories. The subject divisions and categories are listed in the Table of Contents
together with a note for each that defines its scope and provides any cross-references.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly issues of SCAN
from your desktop absolutely free!

Electronic SCAN takes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you. You can view Electronic SCAN
the same day it is released—up to 191 topicsto browse at your leisure. When you locate a publication
of interest, you can print the announcement. You can also go back to the Electronic SCAN home page
and follow the ordering instructions to quickly receive the full document.

Start your access to Electronic SCAN today. Over 1,000 announcements of new reports, books, con-
ference proceedings, journal articles...and more—available to your computer every two weeks.

) For Internet access to E-SCAN, use any of the
Time Y ‘ple following addresses:
lext te . -
F mple | http://www.sti.nasa.gov
Co FREE ftp.sti.nasa.gov

gopher.sti.nasa.gov

Determine the SCAN topics you wish to receive and send an e-mail to listser v@sti.nasa.gov. Leave
the subject line blank and enter a subscribe command, denoting which topic you want and your name
in the message area, formatted as follows:

Subscribe SCAN-02-01 Jane Doe

For additional information, e-mail a message to help@sti.nasa.gov.
Phone: (301) 621-0390

Fax: (301) 621-0134

Write:  NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Looking just for Aerospace Medicine and Biology reports?

Although hard copy distribution has been discontinued, you can
still receive these vital announcements through your E-SCAN

subscription. Just Subscribe SCAN-AEROMED Jane Doe New
in the message area of your e-mail to listser v@sti.nasa.gov. . ar
Ure/s
SCap s



Table of Contents

Subject Divisions

Document citations are grouped first by the following divisions. Select adivision title to view the category-lev-
el Table of Contents.

A. Aeronautics H. Physics

B. Astronautics I. Social and Information Sciences
C. Chemistry and Materials J. Space Sciences

D. Engineering K. General

E. Geosciences

F. Life Sciences

G. Mathematical and Computer Sciences

Indexes

Two indexes are available. You may use the find command under the tools menu while viewing the PDF file
for direct match searching on any text string. You may also select either of the two indexes provided for search-
ing on NASA Thesaurus subject terms and personal author names.

Subject Term Index
Personal Author Index

Document Availability

Select Availability Info for important information about NASA Scientific and Technical Information
(STI) Program Office products and services, including registration with the NASA Center for AeroSpace In-
formation (CASI) for access to the NASA CASI TRS (Technical Report Server), and availability and pricing
information for cited documents.



Subject Categories of the Division A. Aeronautics

Select a category to view the collection of records cited. N.A. means no abstracts in that category.

01

02

03

04

05

07

08

Aeronautics (General) 1

Includes general research topics related to manned and unmanned aircraft and the problems of flight
within the Earth’s atmosphere. Also includes manufacturing, maintenance, and repair of aircraft. For
specific topics in aeronautics see categories 02 through 09. For information related to space vehicles
see 12 Astronautics.

Aerodynamics 1

Includes aerodynamics of flight vehicles, test bodies, airframe components and combinations, wings,
and control surfaces. Also includes aerodynamics of rotors, stators, fans and other elements of turbo-
machinery. For related information, see also 34 Fluid Mechanics and Heat Transfer.

Air Transportation and Safety 2

Includes passenger and cargo air transport operations; aircraft ground operations; flight safety and
hazards; and aircraft accidents. Systems and hardware specific to ground operations of aircraft and
to airport construction are covered in 09 Research and Support Facilities (Air). Air traffic control is
covered in 04 Aircraft Communications and Navigation. For related information see also 16 Space
Transportation and Safety; and 85 Technology Utilization and Surface Transportation.

Aircraft Communications and Navigation 7

Includes all modes of communication with and between aircraft; air navigation systems (satellite and
ground based); and air traffic control. For related information see also 06 Avionics and Aircraft Instru-
mentation; 17 Space Communications; Spacecraft Communications, Command and Tracking, and 32
Communications and Radar.

Aircraft Design, Testing and Performance 8

Includes all stages of design of aircraft and aircraft structures and systems. Also includes aircraft
testing, performance, and evaluation, and aircraft and flight simulation technology. For related infor-
mation, see also 18 Spacecraft Design, Testing and Performance and 39 Sructural Mechanics. For land
transportation vehicles, see 85 Technology Utilization and Surface Transportation.

Aircraft Propulsion and Power 13

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compres-
sors; and onboard auxiliary power plants for aircraft. For related information see al'so 20 Spacecr aft
Propulsion and Power, 28 Propellants and Fuels, and 44 Energy Production and Conversion.

Aircraft Stability and Control 16

Includes flight dynamics, aircraft handling qualities; piloting; flight controls; and autopilots. For re-
lated information, see also 05 Aircraft Design, Testing and Performance and 06 Avionics and Aircraft
Instrumentation.



09

Research and Support Facilities (Air) 17

Includes airports, runways, hangers, and aircraft repair and overhaul facilities, wind tunnels, water tun-
nels, and shock tubes; flight ssmulators; and aircraft engine test stands. Also includes airport ground
equipment and systems. For airport ground operation see 03 Air Transportation and Safety. For astro-
nautical facilities see 14 Ground Support Systems and Facilities (Space).

Subject Categories of the Division B. Astronautics

Select a category to view the collection of records cited. N.A. means no abstracts in that category.

12

15

18

20

Astronautics (General) 18

Includes general research topics related to space flight and manned and unmanned space vehicles, plat-
forms or objects launched into, or assembled in, outer space; and related components and equipment.
Also includes manufacturing and maintenance of such vehicles or platforms. For specific topicsin
astronautics see categories 13 through 20. For extraterrestrial exploration, see 91 Lunar and Planetary
Science and Exploration.

Launch Vehicles and Launch Operations 20

Includes all classes of launch vehicles, launch/space vehicle systems, and boosters; and launch opera-
tions. For related information see also 18 Spacecraft Design, Testing, and Performance; and 20 Space-
craft Propulsion and Power.

Spacecraft Design, Testing and Performance 21

Includes satellites; space platforms; space stations; spacecraft systems and components such as thermal
and environmental controls; and spacecraft control and stability characteristics. For life support sys-
tems, see 54 Man/System Technology and Life Support. For related information, see also 05 Aircraft
Design, Testing and Performance, 39 Structural Mechanics, and 16 Space Transportation and Safety.

Spacecraft Propulsion and Power 26

Includes main propulsion systems and components, e.g., rocket engines; and spacecraft auxiliary pow-
er sources. For related information, see also 07 Aircraft Propulsion and Power; 28 Propellants and
Fuels; 15 Launch \ehicles and Launch Operations; and 44 Energy Production and Conversion.

Subject Categories of the Division C. Chemistry and Materi-

als

Select a category to view the collection of records cited. N.A. means no abstractsin that category.

23

Chemistry and Materials (General) 31

Includes general research topics related to the composition, properties, structure, and use of chemical
compounds and materials as they relate to aircraft, launch vehicles, and spacecraft. For specific topics



24

25

26

27

28

29

in chemistry and materials see categories 24 through 29. For astrochemistry see category 90 Astro-
physics.

Composite Materials 33
Includes physical, chemical, and mechanical properties of laminates and other composite materials.

Inorganic, Organic, and Physical Chemistry 37

Includes the analysis, synthesis, and use inorganic and organic compounds; combustion theory; elec-
trochemistry; and photochemistry. For related information see also 34 Fluid Dynamics and Thermody-
namics, For astrochemistry see category 90 Astrophysics.

Metals and Metallic Materials 40
Includes physical, chemical, and mechanical properties of metals and metallic materials;, and metal-
lurgy.

Nonmetallic Materials 48
Includes physical, chemical, and mechanical properties of plastics, elastomers, lubricants, polymers,
textiles, adhesives, and ceramic materials. For composite materials see 24 Composite Materials.
Propellants and Fuels 55

Includes rocket propellants, igniters and oxidizers; their storage and handling procedures; and aircraft
fuels. For nuclear fuels see 73 Nuclear Physics. For related information see also 07 Aircraft Propulsion
and Power, 20 Spacecraft Propulsion and Power, and 44 Energy Production and Conversion.

Space Processing 58

Includes space-based development of materials, compounds, and processes for research or commercial
application. Also includes the development of materials and compounds in simulated reduced—gravity
environments. For legal aspects of space commercialization see 84 Law, Political Science and Space
Palicy.

Subject Categories of the Division D. Engineering

Select a category to view the collection of records cited. N.A. means no abstractsin that category.

31

32

Engineering (General) 59

Includes general research topics to engineering and applied physics, and particular areas of vacuum
technology, industrial engineering, cryogenics, and fire prevention. For specific topicsin engineering
see categories 32 through 39.

Communications and Radar 61

Includes radar; radio, wire, and optical communications; land and global communications; commu-
nications theory. For related information see al'so 04 Aircraft Communications and Navigation; and



33

34

35

36

37

38

39

17 Space Communications, Spacecraft Communications, Command and Tracking; for search and res-
cue see 03 Air Transportation and Safety, and 16 Space Transportation and Safety.

Electronics and Electrical Engineering 65

Includes development, performance, and maintainability of electrical/electronic devices and compo-
nents; related test equipment. and microelectronics and integrated circuitry. For related information
see also 60 Computer Operations and Hardware; and 76 Solid-State Physics. For communications
equipment and devices see 32 Communications and Radar.

Fluid Mechanics and Thermodynamics 73

Includes fluid dynamics and kinematics and all forms of heat transfer; boundary layer flow; hydrody-
namics; hydraulics; fluidics, mass transfer and ablation cooling. For related information see also 02
Aerodynamics.

Instrumentation and Photography 92

Includes remote sensors; measuring instruments and gauges; detectors; cameras and photographic sup-
plies; and holography. For aerial photography see 43 Earth Resources and Remote Sensing. For related
information see also 06 Avionics and Aircraft Instrumentation; and 19 Spacecraft Instrumentation.

Lasers and Masers 94

Includes lasing theory, laser pumping techniques, maser amplifiers, laser materials, and the assessment
of laser and maser outputs. For cases where the application of the laser or maser is emphasized see also
the specific category where the application istreated. For related information see also 76 Solid-Sate
Physics.

Mechanical Engineering 96

Includes mechanical devices and equipment; machine elements and processes. For cases where the
application of a device or the host vehicle is emphasized see also the specific category where the
application or vehicle istreated. For robotics see 63 Cybernetics, Artificial Intelligence, and Robotics;
and 54 Man/System Technology and Life Support.

Quality Assurance and Reliability 99
Includes approaches to, and methods for reliability analysis and control, inspection, maintainability,
and standardization.

Structural Mechanics 100

Includes structural element design, analysis and testing; dynamic responses of structures; weight analy-
sis; fatigue and other structural properties; and mechanical and thermal stresses in structure. For ap-
plications see 05 Aircraft Design, Testing and Performance and 18 Spacecraft Design, Testing and Per-
formance.



Subject Categories of the Division E. Geosciences

Select a category to view the collection of records cited. N.A. means no abstracts in that category.

42

43

44

45

46

47

48

Geosciences (General) 103
Includes general research topics related to the Earth sciences, and the specific areas of petrology,
minerology, and general geology. For other specific topics in geosciences see categories 42 through
48.

Earth Resources and Remote Sensing 108

Includes remote sensing of earth features, phenomena and resources by aircraft, balloon, rocket, and
spacecraft; analysis or remote sensing data and imagery; development of remote sensing products;
photogrammetry; and aerial photographs. For instrumentation see 35 Instrumentation and Photogra-

phy.
Energy Production and Conversion 112

Includes specific energy conversion systems, e.g., fuel cells; and solar, geothermal, windpower, and
waterwave conversion systems; energy storage; and traditional power generators. For technologies
related to nuclear energy production see 73 Nuclear Physics. For related information see al'so 07 Air-
craft Propulsion and Power; 20 Spacecraft Propulsion and Power, and 28 Propellants and Fuels.

Environment Pollution 116

Includes atmospheric, water, soil, noise, and thermal pollution.

Geophysics 125
Includes earth structure and dynamics, aeronomy; upper and lower atmosphere studies; ionospheric
and magnetospheric physics, and geomagnetism. For related information see 47 Meteorology and
Climatology; and 93 Space Radiation.

Meteorology and Climatology 132
Includes weather observation forecasting and modification.

Oceanography 139

Includes the physical, chemical and biological aspects of oceans and seas; ocean dynamics, and marine
resources. For related information see also 43 Earth Resources and Remote Sensing.



Subject Categories of the Division F. Life Sciences

Select a category to view the collection of records cited. N.A. means no abstracts in that category.

51

52

53

54

55

Life Sciences (General) 142

Includes general research topics related to plant and animal biology (non—human); ecology; micro-
biology; and also the origin, development, structure, and maintenance, of animals and plantsin space
and related environmental conditions. For specific topicsin life sciences see categories 52 through 55.

Aerospace Medicine 147

Includes the biological and physiological effects of atmospheric and space flight (weightlessness,
space radiation, acceleration, and atitude stress) on the human being; and the prevention of adverse
effects on those environments. For psychologica and behavioral effects of aerospace environments see
53 Behavioral Sciences. For the effects of space on animals and plants see 51 Life Sciences.

Behavioral Sciences 148
Includes psychological factors; individual and group behavior; crew training and evaluation; and psy-
chiatric research.

Man/System Technology and Life Support 149
Includes human factors engineering; bionics, man—machine, life support, space suits and protective
clothing. For related information see also 16 Space Transportation and 52 Aerospace Medicine..
Exobiology 152

Includes astrobiology; planetary biology; and extraterrestrial life. For the biological effects of aero-
space environments on humans see 52 Aerospace medicine; on animals and plants see 51 Life Sciences.
For psychological and behavioral effects of aerospace environments see 53 Behavioral Science.

Subject Categories of the Division G. Mathematical and
Computer Sciences

Select a category to view the collection of records cited. N.A. means no abstracts in that category.

59

60

Mathematical and Computer Sciences (General) 153
Includes general topics and overviews related to mathematics and computer science. For specific topics
in these areas see categories 60 through 67.

Computer Operations and Hardware 153

Includes hardware for computer graphics, firmware and data processing. For components see 33 Elec-
tronics and Electrical Engineering. For computer vision see 63 Cybernetics, Artificial Intelligence and
Robotics.
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62
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64

65

66

67

Computer Programming and Software 155

Includes software engineering, computer programs, routines, algorithms, and specific applications,
e.g., CAD/CAM. For computer software applied to specific applications, see also the associated cate-

gory.
Computer Systems 164

Includes computer networks and distributed processing systems. For information systems see 82 Docu-
mentation and Information Science. For computer systems applied to specific applications, see the
associated category.

Cybernetics, Artificial Intelligence and Robotics 166

Includes feedback and control theory, information theory, machine learning, and expert systems. For
related information see also 54 Man/System Technology and Life Support.

Numerical Analysis 168
Includes iteration, differential and difference equations, and numerical approximation.
Statistics and Probability 169

Includes data sampling and smoothing; Monte Carlo method; time series and analysis, and stochastic
processes.

Systems Analysis and Operations Research 171

Includes mathematical modeling of systems; network analysis; mathematical programming; decision
theory; and game theory.

Theoretical Mathematics 176

Includes algebra, functional analysis, geometry, topology set theory, group theory and and number
theory.

Subject Categories of the Division H. Physics

Select a category to view the collection of records cited. N.A. means no abstracts in that category.

70

71

Physics (General) 176

Includes general research topics related to mechanics, kinetics, magnetism, and electrodynamics. For
specific areas of physics see categories 71 through 77. For related instrumentation see 35 Instrumenta-
tion and Photography; for geophysics, astrophysics or solar physics see 46 Geophysics, 90 Astrophys-
ics, or 92 Solar Physics.

Acoustics 181

Includes sound generation, transmission, and attenuation. For noise pollution see 45 Environment
Pollution. For aircraft noise see also 02 Aerodynamics and 07 Aircraft Propulsion Propulsion and
Power.



12

73

74

75

76

Atomic and Molecular Physics 183

Includes atomic and molecular structure, electron properties, and atomic and molecular spectra. For
elementary particle physics see 73 Nuclear Physics.

Nuclear Physics 185

Includes nuclear particles; and reactor theory. For space radiation see 93 Space Radiation. For atomic
and molecular physics see 72 Atomic and Molecular Physics. For elementary particle physics see 77
Physics of Elementary Particles and Fields. For nuclear astrophysics see 90 Astrophysics.

Optics 189
Includes light phenomena and the theory of optical devices. For lasers see 36 Lasers and Masers.
Plasma Physics 194

Includes magnetohydrodynamics and plasma fusion. For ionospheric plasmas see 46 Geophysics. For
space plasmas see 90 Astrophysics.

Solid-State Physics 196

Includes condensed matter physics, crystallography, and superconductivity. For related information
see also 33 Electronics and Electrical Engineering and 36 Lasers and Masers.

Subject Categories of the Division |. Social and Information

Sciences

Select a category to view the collection of records cited. N.A. means no abstracts in that category.

80 Social and Information Sciences (General) 201
Includes general research topics related to sociology; educational programs and curricula.

81 Administration and Management 202
Includes management planning and research.

82 Documentation and Information Science 214
Includes information management; information storage and retrieval technology; technical writing;
graphic arts, and micrography. For computer documentation see 61 Computer Programming and Soft-
ware.

84 Law, Political Science and Space Policy 218
Includes aviation law; space law and policy; international law; international cooperation; and patent
policy.

85 Technology Utilization and Surface Transportation 219

Includes aerospace technology transfer; urban technology; surface and mass transportation. For related
information see also 03 Air Transportation and Safety, 16 Space Transportation and Safety, and 44



Energy Production and Conversion. For specific technology transfer applications see also the category
where the subject is treated.

Subject Categories of the Division J. Space Sciences

Select a category to view the collection of records cited. N.A. means no abstracts in that category.

88

90

91

92

93

Space Sciences (General) 219
Includes general research topics related to the natural space sciences. For specific topics in space
sciences see categories 89 through 93.

Astrophysics 227
Includes cosmology; celestial mechanics; space plasmas; and interstellar and interplanetary gases and
dust.

Lunar and Planetary Science and Exploration 234

Includes planetology; selenology; meteorites; comets; and manned and unmanned planetary and lunar
flights. For spacecraft design or space stations see 18 Spacecraft Design, Testing and Performance.
Solar Physics 235
Includes solar activity, solar flares, solar radiation and sunspots. For related information see 93 Space
Radiation.

Space Radiation 238

Includes cosmic radiation; and inner and outer Earth radiation belts. For biological effects of radiation
on plants and animals see 52 Aerospace Medicine. For theory see 73 Nuclear Physics.

Subject Categories of the Division K. General

Select a category to view the collection of records cited. N.A. means no abstractsin that category.

99

General 241

Includes aeronautical, astronautical, and space science related histories, biographies, and pertinent re-
ports too broad for categorization; histories or broad overviews of NASA programs such as Apollo,
Gemini, and Mercury spacecraft, Earth Resources Technology Satellite (ERTS), and Skylab; NASA
appropriations hearings.



Document Availability Information

The mission of the NASA Scientific and Technical (STI) Program Office isto quickly, efficiently,
and cost-effectively provide the NASA community with desktop accessto STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program offers awide variety of products and services to achieve its mission. Your
affiliation with NASA determines the level and type of services provided by the NASA STI
Program. To assure that appropriate level of services are provided, NASA STI users are requested to
register at the NASA Center for AeroSpace Information (CASI). Please contact NASA CASl in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134

Phone:  301-621-0390

Mail: ATTN: Registration Services
NASA Center for AeroSpace Information
7121 Standard Drive

Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appearsif there are factors affecting the
reproducibility of more than 20 percent of the document. These factors include faint or broken type,
color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patents owned by NASA are announced in the ST Database. Printed copies of patents (which are not
microfiched) are available for purchase from the U.S. Patent and Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advance, by money order or check payable to the Commissioner of Patents and Trademarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.

Patents and patent applications owned by NASA are available for licensing. Requests for licensing
terms and further information should be addressed to:



National Aeronautics and Space Administration
Associate General Counsel for Intellectual Property
Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
public is ordinarily given on the last line of the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
back of this section. If the publication is available from a source other than those listed, the publisher
and his address will be displayed on the availability line or in combination with the corporate source.

Avail:

Avalil:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) and microfiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in the NASA CASI Price Code Table near the end of
this section.

Note on Ordering Documents: When ordering publications from NASA CASl, use the document ID number
or other report number. It is also advisable to cite the title and other bibliographic identification.

SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

BLL (formerly NLL): British Library Lending Division, Boston Spa, Wetherby, Yorkshire,
England. Photocopies available from this organization at the price shown. (If noneis given,
inquiry should be addressed to the BLL.)

DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usualy in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a booklet, DOE Technical Information Center—ts Functions and Services
(TID-4660), which may be obtained without charge from the DOE Technical Information
Center.

ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International .

Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-L eopoldshafen, Germany.

HMSO. Publications of Her Majesty’s Stationery Office are sold in the U.S. by Pendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
avallability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.



Avail:

Avail:

Avalil:

Avail:

Avail:

Avail:

NASA Public Document Rooms. Documents so indicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room (Room 1H23), Washington, DC 20546-0001, or public document rooms |located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the National Technical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstracts and are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and Trademark Office. Sold by Commissioner of Patents and Trademarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the United States
from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microfiche or facsimile reproduction, may be examined by the public at the libraries of the
USGS field offices whose addresses are listed on the Addresses of Organizations page. The
libraries may be queried concerning the availability of specific documents and the possible
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
PO. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London

N1 6UA

England

Fachinformationszentrum Karlsruhe
Gesdllschaft fir wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majesty’s Stationery Office
PO. Box 569, SE. 1
London, England

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

(NASA STI Lead Center)

National Aeronautics and Space Administration
Scientific and Technical Information Program Office
Langley Research Center — MS157

Hampton, VA 23681
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Typical Report Citation and Abstract

© 19970001126 NASA Langley Research Center, Hampton, VA USA

® Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes

® Gatlin, Gregory M., NASA Langley Research Center, USA Neuhart, Dan H., Lockheed Engineering and Sciences Co., USA;

® Mar. 1996; 130p; In English

® Contract(s)/Grant(s): RTOP 505-68-70-04

® Report No(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright; Avail: CASI; A07, Hardcopy; A02, Microfiche

(7] To determine the flow field characteristics of 12 planform geometries, a flow visuaization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies, double wings, cutout wing configurations, and serrated forebodies. The off-surface flow patterns were identified by
injecting colored dyes from the model surface into the free-stream flow. These dyes generally were injected so that the local-
ized vortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigations were conducted at atest section speed of 0.25 ft per sec. Results from the investigation indicate that the forma-
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics, however, the asymmetric bursting
of these vortices could produce substantial control problems. A wing cutout was found to significantly alter the position of
the forebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were found to effectively generate multi-
ple vortices over the configuration. Vortices from 65" swept forebody serrations tended to roll together, while vortices from
40" swept serrations were more effective in generating additional lift caused by their more independent nature.

® Author

© Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms, Wing Profiles; Aerodynamic
Configurations
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A Biweekly Publication of the National Aeronautics and Space Administration

VOLUME 40, SEPTEMBER 20, 2002

01
AERONAUTICS (GENERAL)

Includes general research topics related to manned and unmanned aircraft and the problems of flight within the Earth’'s atmosphere.
Also includes manufacturing, maintenance, and repair of aircraft. For specific topics in aeronautics see categories 02 through 09. For
information related to space vehicles see 12 Astronautics.

20020070653 NASA Glenn Research Center, Cleveland, OH USA
Integrating Oil Debrisand Vibration Gear Damage Detection Technologies Using Fuzzy L ogic
Dempsey, Paula J., NASA Glenn Research Center, USA; Afjeh, Abdollah A., Toledo Univ., USA; July 2002; 21p; In English;
58th Annual Forum and Technology Display, 11-13 Jun. 2002, Montreal, Quebec, Canada; Sponsored by American Helicopter
Society, Inc., USA
Contract(s)/Grant(s): RTOP 728-30-10
Report No.(s): NASA/TM-2002-211126; NAS 1.15:211126; E-12976; No Copyright; Avail: CASI; A03, Hardcopy; AOL,
Microfiche

A diagnostic tool for detecting damage to spur gears was developed. Two different measurement technologies, wear debris
analysis and vibration, were integrated into a health monitoring system for detecting surface fatigue pitting damage on gears. This
integrated system showed improved detection and decision-making capabilities as compared to using individual measurement
technologies. This diagnostic tool was developed and evaluated experimentally by collecting vibration and oil debris data from
fatigue tests performed in the NASA Glenn Spur Gear Fatigue Test Rig. Experimental data were collected during experiments
performed in this test rig with and without pitting. Results show combining the two measurement technol ogies improves the
detection of pitting damage on spur gears.
Author
Damage; Detection; Fuzzy Systems; Qils; Systems Integration; Gears; Systems Health Monitoring; Vibration Tests

02
AERODYNAMICS

Includes aerodynamics of flight vehicles, test bodies, airframe components and combinations, wings, and control surfaces. Also
includes aerodynamics of rotors, stators, fans and other elements of turbomachinery. For related information, see also 34 Fluid
Mechanics and Heat Transfer.

20020067681 Notre Dame Univ., Hessert Center for Aerospace Research, IN USA
L eading-Edge Receptivity to Vortical Disturbances
Corke, Thomas C., Notre Dame Univ., USA; Erturk, Ercan, Notre Dame Univ., USA; Minnowbrook I11: 2000 Workshop on
Boundary Layer Transition and Unsteady Aspects of Turbomachinery Flows; April 2002, pp. 345-359; In English; Also
announced as 20020067662; The conference proceeding is available in Hardcopy and CD-ROM. The hardcopy contains only
abstracts of the papers while the CD-ROM contains viewgraphs of each presentation; No Copyright; Avail: CASI; A03, Hardcopy;
AO01, Microfiche

The amplitude response of Klebanoff modes near the leading edge of aflat plate was studied for different amplitudes and
scales of free-stream turbulence. The leading edge geometry consisted of 6:1 and 12:1 ellipses which were matched to aflat plate.
The free-stream turbulence conditions were set using perforated grids and screens with different hole and mesh sizes. These were
carefully selected so that combinations of turbulence intensities and scales could be independently changed. The freestream



turbulence conditions were documented for the grids and screens in terms of the total r.m.s, and spectra of streamwise velocity
fluctuations. The turbulence conditions at the leading edge were changed by placing the plate at different streamwise distances
from the grid or screen. The response of the boundary layer near the leading edge was then measured through wall-normal profiles
of the mean and r.m.s. velocity fluctuations. The r.m.s. distributions and streamwise development agreed well with those
associated with the Klebanoff mode. These were then used to determine an input-output response of the Klebanoff mode amplitude
with the free-stream turbulence level. The results showed two regions: a 2:1 amplitude response for u’/U(sub infinity) less than
or = 0:5% and a 4:1 response when u’=/U(sub infinity) greater than 0.5%. In both cases, the response appeared to be linear.
Author

Leading Edges; \Vortices; Disturbances; Free Flow

20020068079 Army Research Lab., Weapons and Materials Research Directorate, Aberdeen Proving Ground, MD USA
Flight Motion of a Continuously Elastic Finned Missile Final Report, Nov. 2000-Nov 2001
Murphy, Charles H.; Mermagen, William H.; Jun. 2002; 64p; In English
Report No.(s): AD-A403876; ARL-TR-2754; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

The motion of elastic finned projectiles has been analyzed by various approximate theories. In this report the exact equations
of small amplitude motion are derived for a symmetric missile. The aerodynamic and elastic symmetries are used to alow the
use of complex variables to describe the lateral motion in a non-rotating coordinate system. Although the resulting equations are
both ordinary and partial differential equations, frequencies and damping rates of free oscillations are obtained from an ordinary
differential equation with boundary conditions. Equations for a permanently deformed bent missile are derived, and an ordinary
differential equation for the forced motion of abent missile is obtained. Sample calculations for afinned projectile with a fineness
ratio of 20 show resonant motion at the aerodynamic frequency as well as at each elastic frequency. The nonlinear roll moment
associated with a bent missile is computed and the location of possible spin-yaw lock-in is determined. The flight motion of an
elastic missile is shown to be the sum of two elliptical motions: alow frequency pitching motion and a higher frequency flexing
motion. The induced drag coefficients for both motions are computed as functions of the missile’s elasticity.
DTIC
Aerodynamic Characteristics; Flight Characteristics, Precision Guided Projectiles; Aerodynamic Configurations

20020068999 NASA Ames Research Center, Moffett Field, CA USA
Genetic Evolution of Shape-Altering Programsfor Supersonic Aerodynamics
Kennelly, Robert A., Jr., NASA Ames Research Center, USA; Aug. 11, 2002; 6p; In English; No Copyright; Avail: CASI; A02,
Hardcopy; A01, Microfiche

Two constrained shape optimization problems relevant to aerodynamics are solved by genetic programming, in which a
population of computer programs evolves automatically under pressure of fithess-driven reproduction and genetic crossover.
Known optimal solutions are recovered using asmall, naive set of elementary operations. Effectivenessisimproved through use
of automatically defined functions, especially when one of them is capable of a variable number of iterations, even though the
test problems lack obvious exploitable regularities. An attempt at evolving new elementary operations was only partially
successful.
Author
Shape Optimization; Computer Programming; Aerodynamics, Supersonic Flow; Functions (Mathematics)

03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; aircraft ground operations; flight safety and hazards; and aircraft accidents.
Systems and hardware specific to ground operations of aircraft and to airport construction are covered in 09 Research and Support
Facilities (Air). Air traffic control is covered in 04 Aircraft Communications and Navigation. For related information see also 16 Space
Transportation and Safety; and 85 Technology Utilization and Surface Transportation.

20020068072 Air Force Research Lab., Human Effectiveness Directorate, Wright-Patterson AFB, OH USA

Flow Stagnation as an Advanced Windblast Protection Technique Final Report, Apr. 1982-Sep. 1985

Specker, Lawrence J.; Jun. 2002; 9p; In English

Contract(s)/Grant(s): AF Proj. 7184

Report No.(s): AD-A403779; AFRL-HE-WP-TR-2002-0142; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche



A windblast protection device that uses high-strength, deployable fabric panels was tested. The panels capture and slow the
aerodynamic flow impinging on the gjection seat occupant’s extremities and torso and reduce the probability of injury caused by
windblast. Wind tunnel tests were conducted in low- and high-speed wind tunnels using one-half scale models of a
fiftieth-percentile size male crewmember and ejection seat. Measurements taken included forces and moments acting on the
crewmember’s arms, legs, and head; total forces and moments on the crewmember and seat model; and static pressure on the
surface of the crewmember and flow-stagnation panels. Additional tests were accomplished to measure full-scale static
aerodynamic coefficients of various flow-stagnation panels. These tests were accomplished with volunteer subjects and a
modified gection seat. This paper reviews the current tests accomplished using the flow-stagnation concept as well as tests
utilizing the concept 25 and 45 years ago. Successful application of the flow-stagnation concept is a promising candidate solution
to the problem of windblast protection.

DTIC
Wind Tunnel Tests; Aerodynamic Forces, Aerodynamic Characteristics, Aerodynamic Coefficients; Scale Models; Acceleration
Tolerance

20020068135 NASA Ames Research Center, Moffett Field, CA USA
Re-Examination of Mixed Media Communication: The Impact of Voice, Data Link, and Mixed Air Traffic Control
Environmentson the Flight Deck
Dunbar, Melisa, San Jose State Univ., USA; McGann, Alison, San Jose State Univ., USA; Mackintosh, Margaret-Anne, San Jose
State Univ., USA; Lozito, Sandra, NASA Ames Research Center, USA; July 2001; 32p; In English; Human Factors Conference,
2003, OH, USA
Contract(s)/Grant(s): NCC2-1095; DTFA01-X-0245; RTOP 711-41-12
Report No.(s): NASA/TM-2001-210919; 1H-021; NAS 1.15:210919; No Copyright; Avail: CASI; A03, Hardcopy; AOL,
Microfiche

A simulation in the B747-400 was conducted at NASA Ames Research Center that compared how crews handled voice and
datalink air traffic control (ATC) messages in a single medium versus a mixed voice and data link ATC environment The interval
between ATC messages was also varied to examine the influence of time pressure in voice, data link, and mixed ATC
environments. For messages sent via voice, transaction times were lengthened in the mixed media environment for closely spaced
messages. The type of environment did not affect data link times. However, messages times were lengthened in both single and
mixed-modality environments under time pressure. Closely spaced messages also increased the number of requests for
clarification for voice messages in the mixed environment and review menu use for data link messages. Results indicated that
when time pressure is introduced, the mix of voice and data link does not necessarily capitalize on the advantages of both media.
These findings emphasize the need to develop procedures for managing communication in mixed voice and data link
environments.
Author
Communication Networks; Voice Communication; Data Links; Air Traffic Control

20020068898 NASA Ames Research Center, Moffett Field, CA USA
Crew Factorsin Flight Operations X1V: Alertness Management in Regional Flight Operations Education M odule
Rosekind, Mark R., Alertness Solutions, Inc., USA; Co, Elizabeth L., Alertness Solutions, Inc., USA; Neri, David F., Office of
Naval Research, USA; Oyung, Raymond L., San Jose State Univ., USA; Mallis, MelissaM., NASA Ames Research Center, USA;
February 2002; 134p; In English
Contract(s)/Grant(s): RTOP 548-30-32
Report No.(s): NASA/TM-2002-211393; NAS 1.15:211393; IH-027; No Copyright; Avail: CASI; AQ07, Hardcopy; A02,
Microfiche

Regional operations encompass a broad range of pilots and equipment. This moduleisintended to help all those involved
in regional aviation, including pilots, schedulers, dispatchers, maintenance technicians, policy makers, and others, to understand
the physiological factors underlying fatigue, how flight operations affect fatigue, and what can be done to counteract fatigue and
maximize aertness and performance in their operations. The overall purpose of this module is to promote aviation safety,
performance, and productivity. It isintended to meet three specific objectives: (1) to explain the current state of knowledge about
the physiological mechanisms underlying fatigue; (2) to demonstrate how this knowledge can be applied to improving flight crew
sleep, performance, and aertness; and (3) to offer strategies for aertness management. Aviation Safety Reporting System (ASRS)
and National Transportation Safety Board (NISH) reports are used throughout this module to demonstrate that fatigue is a safety
issue in the regional operations community. The appendices at the end of this module include the ASRS reports used for the



examples contained in this publication, brief introductions to sleep disorders and relaxation techniques, summaries of relevant
NASA publications, and alist of general readings on sleep, sleep disorders, and circadian rhythms.

Author

Flight Crews; Flight Fatigue; Alertness; Seep Deprivation; Seep; Pilot Performance

20020068969 Veridian Engineering, Inc., Flight Research Group, Buffalo, NY USA
Airplane Upset Training Evaluation Report, Mar. 1999 - Nov. 2000
Gawron, Valerie J., Veridian Engineering, Inc., USA; May 2002; 578p; In English
Contract(s)/Grant(s): NAS2-99070; RTOP 728-20-30
Report No.(s): NASA/CR-2002-211405; NAS 1.26:211405; RPT-FLTR-8590-0001-Y 00; No Copyright; Avail: CASI; A25,
Hardcopy; A06, Microfiche

Airplane upset accidents are aleading factor in hull losses and fatalities. This study compared five types of airplane-upset
training. Each group was composed of eight, non-military pilots flying in their probationary year for airlines operating in the USA.
Thefirst group, 'No aero / no upset,” was made up of pilots without any airplane upset training or aerobatic flight experience; the
second group, ' Aero/no upset,” of pilots without any airplane-upset training but with aerobatic experience; the third group, 'No
aero/upset,’ of pilots who had received airplane-upset training in both ground school and in the simulator; the fourth group,
"Aero/upset,’” received the same training as Group Three but in addition had aerobatic flight experience; and the fifth group,
"In-flight’ received in-flight airplane upset training using an instrumented in-flight simulator. Recovery performance indicated
that clearly training works - specifically, al 40 pilots recovered from the windshear upset. However few pilots were trained or
understood the use of bank to change the direction of the lift vector to recover from nose high upsets. Further, very few thought
of, or used differential thrust to recover from rudder or aileron induced roll upsets. In addition, recovery from icing-induced stalls
was inadequate.
Author
Pilot Performance; Training Evaluation; Aerobatics; Pilot Training

20020068970 NASA Ames Research Center, Moffett Field, CA USA
Crew Factorsin Flight Operations XV: Alertness Management in General Aviation Education Module
Rosekind, Mark R., Alertness Solutions, Inc., USA; Co, Elizabeth L., Alertness Solutions, Inc., USA; Neri, David F,, Office of
Naval Research, USA; Oyung, Raymond L., San Jose State Univ., USA; Mallis, MelissaM., NASA Ames Research Center, USA;
February 2002; 152p; In English
Contract(s)/Grant(s): RTOP 548-30-32
Report No.(s): NASA/TM-2002-211394; NAS 1.15:211394; IH-028; No Copyright; Avail: CASI; A08, Hardcopy; A02,
Microfiche

Regional operations encompass a broad range of pilots and equipment. This module isintended to help al those involved
in regional aviation, including pilots, schedulers, dispatchers, maintenance technicians, policy makers, and others, to understand
the physiological factors underlying fatigue, how flight operations affect fatigue, and what can be done to counteract fatigue and
maximize alertness and performance in their operations. The overall purpose of this module is to promote aviation safety,
performance, and productivity. It isintended to meet three specific objectives. (1) to explain the current state of knowledge about
the physiological mechanisms underlying fatigue; (2) to demonstrate how this knowledge can be applied to improving flight crew
dleep, performance, and alertness; and (3) to offer strategies for alerthess management. Aviation Safety Reporting System (ASRS)
and National Transportation Safety Board (NISH) reports are used throughout this modul e to demonstrate that fatigue is a safety
issue in the regional operations community. The appendices at the end of this module include the ASRS reports used for the
examples contained in this publication, brief introductions to sleep disorders and relaxation techniques, summaries of relevant
NASA publications, and alist of general readings on sleep, sleep disorders, and circadian rhythms.
Author
Flight Crews; Flight Operations; Flight Safety; Flight Fatigue; Alertness; Seep Deprivation; Safety Management

20020069008 NASA Ames Research Center, Moffett Field, CA USA

Wake-Vortex Hazards During Cruise

Rossow, Vernon J., NASA Ames Research Center, USA; James, Kevin D., NASA Ames Research Center, USA; Sep. 30, 1998;
18p; In English; AIAA 17th Applied Aerodynamics Conference, 28 Jun. - 1 Jul., Norfolk, VA, USA; Sponsored by American Inst.
of Aeronautics and Astronautics, USA

Contract(s)/Grant(s): RTOP 522-11-52; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche



Even though the hazard posed by lift-generated wakes of subsonic transport aircraft has been studied extensively for approach
and departure at airports, only a small amount of effort has gone into the potential hazard at cruise altitude. This paper reports on
a studio of the wake-vortex hazard during cruise because encounters may become more prevalent when free-flight becomes
available and each aircraft, is free to choose its own route between destinations. In order to address the problem, the various
fluid-dynamic stages that vortex wakes usually go through as they age will be described along with estimates of the potential
hazard that each stage poses. It appears that a rolling-moment hazard can be just as severe at cruise as for approach at airports,
but it only persists for several minutes. However, the hazard posed by the downwash in the wake due to the lift on the generator
aircraft persists for tens of minutesin along narrow region behind the generating aircraft. The hazard consists of severe vertical
loads when an encountering aircraft crosses the wake. A technique for avoiding vortex wakes at cruise altitude will be described.
to date the hazard posed by lift-generated vortex wakes and their persistence at cruise altitudes has been identified and subdivided
into several tasks. Analyses of the loads to be encounter and are underway and should be completed shortly. A review of published
literature on the subject has been nearly completed (see text) and photographs of vortex wakes at cruise atitudes have been taken
and the various stages of decay have been identified. It remains to study and sort the photographs for those that best illustrate the
various stages of decay after they are shed by subsonic transport aircraft at cruise atitudes. The present status of the analysis and
the paper are described.

Author
Aircraft Wakes; Free Flight; Hazards; Vortices; Transport Aircraft

20020069083 Morgan State Univ., National Transportation Center, Baltimore, MD USA
BWI Terminal Accessibility Study
Reed, R.; Dec. 2001; 98p; In English
Report No.(s): PB2002-104694; No Copyright; Avail: CASI; A05, Hardcopy; A02, Microfiche

This study details the landside accessibility of the BWI airport. The accessibility of the airport is examined from each of the
access facilities. Included in the study are the terminal garage, ESP parking lot, all satellite lots and terminal curbside drop-offs.
The study confirms much of what most informed people "know’ about landside access of the airport, but does contain some
information that is surprising. The garage provides the most rapid average access followed by the ESP lot. The satellite lots provide
the highest average access times. Terminal curbside drop-off is studied separately and displays a very high variance. The use of
the lower roadway for morning rush hour shuttle delivery of passengers drastically reduces access times for the lots affected. This
practice yields results that are quantified as well. The congestion of the upper level roadway provides a major drag on access and
thisis quantified for the various lots during different periods of day and days of week. In addition, forecasting techniques are used
to determine what average access times might be after an increase in passenger usage of access facilities. These forecasts show
that, given no changes in other conditions, all access facilities could face unacceptable access times with as little as a 25-50%
increase in passenger use of the access facilities.
NTIS
Airports; Forecasting; Passengers

20020069088 National Aerospace Lab., Amsterdam Netherlands
Accident Risk Assessment for Advanced ATM
Blom, H. A. P; Bakker, G. J,; Blanker, P. J. G.; Daams, J.; Everdij, M. H. C.; Jan. 1999; 34p; In English
Report No.(s): PB2002-105867; NLR-TP-99015; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

By now, safety is recognised as a key quality on which to select/design advanced ATM concepts, even when capacity and
efficiency are the drivers of the development. The safety target is often described as equal or better in comparison with existing
practice, allowing alarge freedom in how safety is expressed, let alone measured. In effect, new CNS/ATM concept devel opments
are typically accomplished without the use of feedback from appropriate safety assessments. ATM concept design teams (e.g. of
Free Flight, or 4D-ATM) try to realise capacity-efficiency enhancements by exploiting new technology, changing human
controller roles and introducing new procedures, while relying on the established safety-related indicatorsin ATM such as conflict
rates and types, workload of human operators and failure rates and effects of technical systems. ATM, however, is the result of
complex interactions between multiple human operators, procedures and technical systems, all highly distributed. This yields that
providing safety is more than making sure that each of the ATM elements functions properly safe; it is the complex interaction
between them that determines safety. The assessment of isolated indicators falls short in covering the complex interactions
between procedures, human operators and technical systemsin safety-critical non-nominal situations. In order to improve this
situation, this paper outlines a novel probabilistic risk assessment methodology which has specifically been developed for
application to ATM. In addition, this paper presents risk assessment results which have been obtained with this approach for two



en-route streams of RNP1 equipped traffic flying in opposite direction within two conventional ATM concepts and two airborne
separation assurance based concepts. These resultsillustrate that our new methodology supports safety-based ATM design.
NTIS

Air Traffic Control; Risk; Aircraft Accidents; Assessments, Feedback; Manual Control; Safety

20020070662 Research Triangle Inst., Research Triangle Park, NC USA
Characterizing the Severe Turbulence Environments Associated With Commercial Aviation Accidents, Part 1, 44 Case
Study Synoptic Observational Analyses
Kaplan, Michael L., North Carolina State Univ., USA; Huffman, Allan W., North Carolina State Univ., USA; Lux, Kevin M.,
North Carolina State Univ., USA; Charney, Joseph J., North Central Research Station, USA; Riordan, Allan J., North Carolina
State Univ., USA; Lin, Yuh-Lang, North Carolina State Univ., USA; August 2002; 57p; In English
Contract(s)/Grant(s): NAS1-99074; 82U-7473-008; RTOP 728-40-30-01
Report No.(s): NASA/CR-2002-211918/PT1; NAS 1.26:211918/PT1; No Copyright; Avail: CASl; A04, Hardcopy; A01,
Microfiche

A 44 case study analysis of the large-scale atmospheric structure associated with development of accident-producing aircraft
turbulence is described. Categorization isafunction of the accident location, altitude, time of year, time of day, and the turbulence
category, which classifies disturbances. National Centers for Environmental Prediction Reanalyses data sets and satellite imagery
are employed to diagnose synoptic scale predictor fields associated with the large-scal e environment preceding severe turbulence.
These analyses indicate a predominance of severe accident-producing turbulence within the entrance region of ajet stream at the
synoptic scale. Typically, aflow curvature region is just upstream within the jet entrance region, convection iswithin 100 km of
the accident, vertical motion is upward, absolute vorticity is low, vertical wind shear isincreasing, and horizontal cold advection
is substantial. The most consistent predictor is upstream flow curvature and nearby convection is the second most frequent
predictor.
Author
Turbulence Effects; Aircraft Accidents; Aircraft Sability; Curvature; Vorticity

20020070669 University of Southern California, Dept. of Industrial and Systems Engineering, Los Angeles, CA USA
Alternative Access and Locationsfor Air Cargo
Jun. 13, 2002; 50p; In English; This document is color dependent and/or in landscape layout. It is currently only available on
CD-ROM
Report No.(s): PB2002-108189; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

In recent years, air cargo has been the fastest growing segment of the goods movement industry in the USA, placing increasing
demands both on airports and ground transportation to/from airports. This project documents and analyzes issues confronting air
cargo movements in Southern California (the Los Angeles and San Diego areas), devel ops strategies for accommodating growth
inair cargo, and assesses the impacts of these strategies on carrier operations. The emphasisis on the operation of the cargo carriers
themselves, rather than on the governmental entities that serve these carriers. Particular emphasis is given to operation of
integrated carriers. Within Southern California, LAX isthe dominant cargo airport, trailed by Ontario and San Diego. LAX acts
asan international gateway between North Americaand Asia. It isalso the location for the FedEx 'Metroplex’ (min-hub). The
majority of the freight traffic through LAX travels on passenger/freight airlines. Ontario is dominated by UPS' regional hub,
which serves 78% of the airport’s freight volume. San Diego provides a mixture of domestic and international service. Other
airports serve domestic hub traffic of integrated airlines, within local areas. This report describes the roles of these airports with
respect to the operational concerns of air cargo carriers.
NTIS
Air Cargo; Airline Operations; Civil Aviation; Commercial Aircraft



04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes all modes of communication with and between aircraft; air navigation systems (satellite and ground based); and air traffic
control. For related information see also 06 Avionics and Aircraft Instrumentation; 17 Space Communications; Spacecraft
Communications, Command and Tracking, and 32 Communications and Radar.

20020067708 Massachusetts Inst. of Tech., Lincoln Lab., Lexington, MA USA

Contributionsto the AIAA Guidance, Navigation and Control Conference

Campbell, S. D., Editor; Jan. 23, 2002; 88p; In English; AIAA Guidance, Navigation and Control Conference, 6-9 Aug. 2001,
Montreal, Canada

Contract(s)/Grant(s): F19628-00-C-0002

Report No.(s): PB2002-104359; NASA/A-5; No Copyright; Avail: National Technical Information Service (NTIS)

This report contains six papers presented by the Lincoln Laboratory Air Traffic Control Systems Group at the American
Institute of Aeronautics & Astronautics (AIAA) Guidance, Navigation and Control (GNC) conference on 6-9 August 2001 in
Montreal, Canada. The work reported was sponsored by the NASA Advanced Air Transportation Technologies (AATT) program
and the FAA Free Flight Phase 1 (FFP1) program. The papers are based on studies completed at Lincoln Laboratory in
collaboration with staff at NASA Ames Research Center. These papers were presented in the Air Traffic Automation Session of
the conference and fall into three major areas: Traffic Analysis & Benefits Studies, Weather/Automation Integration and Surface
Surveillance. In the first area, a paper by Andrews & Robinson presents an analysis of the efficiency of runway operations at
Dallasg/Ft. Worth using atool called PARO, and a paper by Welch, Andrews & Robinson presents a delay benefit results for the
Final Approach Spacing Tool (FAST). In the second area, a paper by Campbell, et a describes a new weather distribution systems
for the Center/TRACON Automation System (CTAYS) that allows ingestion of multiple weather sources, and a paper by
Vandevenne, Lloyd & Hogaboom describes the use of the NOAA Eta model as a backup wind data source for CTAS. Also in this
area, a paper by Murphy & Campbell presentsinitial steps towards integrating weather impacted routes into FAST. In the third
area, a paper by Welch, Bussolari and Atkins presents an initial operational concept for using surface surveillance to reduce taxi
delays.

NTIS
Air Traffic Control; Automatic Control; Conferences; Navigation; Aeronautics; Air Transportation; Avionics

20020068095 Missouri Univ., Dept. of Physics and Astronomy, Columbia, MO USA

I nver se Problem Resear ch to Improve the Global Positioning System Final Report, Mar. 1999-30 May 2002

DeFacio, Brian; Jun. 20, 2002; 11p; In English

Contract(s)/Grant(s): F49620-99-1-0178

Report No.(s): AD-A404122; AFRL-SR-AR-TR-02-0217; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche
Thisisthe Fina Report of athree year (plus no-cost extension) research grant to study GPS. Techniques used were developed

on earlier AFOSR/NM grants, and include inverse problems, wavelets, information theory, and geodesy. This project devel oped

new signal processing methods, either: (1) to improve the accuracy of the GPS, (2) to generalize GPS to other planets and moons

in our solar system or even beyond, or (3) to detect and defeat tampering with the security of the GPS. Jamming, spoofing and

unwanted access can come from human sources or atmospheric conditions. The multipath reduction paper discusses topics (1)

and (3), while the Feynman functional and geodesy papers discuss al the topics above, (1)-(3). The gravity detection work in

progress gives markers to detect tampering with GPS, as well as being very important to fundamental physics and geophysics.

DTIC

Global Positioning System; Functions (Mathematics)

20020069103 National Aerospace Lab., Amsterdam Netherlands
Development of a Position Reference System for Flight Tests Based on GPS
Kannemans, H.; van Leeuwen, S. S.; Jun. 1999; 34p; In English
Report No.(s): PB2002-105876; NLR-TP-97483; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

At the National Aerospace Laboratory of the Netherlands (NLR) a Position Reference System for in-flight accurate position
measurements based on GPS has been developed and validated. The system uses Differential GPS positions to correct the aircraft
trajectory as delivered by an Inertial Reference System. Depending on the application, a medium accuracy (+ 5 m), an enhanced
accuracy (+ 0.6 m) or a high accuracy (+ 0.15 m) update mode can be selected. The medium- and enhanced accuracy modes are
available in both real-time and after the flight, the high accuracy mode is only available after the flight. In the paper the
requirements for the Position Reference System will be given. The system hardware and software will be described. Until now



the system has been used during a number of flight test programmes with Fokker prototype aircraft. A two month period of one
of these programmes was selected, flight test data from this period were processed in each of the above mentioned update modes.
The results will be shown and discussed.

NTIS

Flight Tests; Global Positioning System; Navigation Aids; Inertial Reference Systems

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes all stages of design of aircraft and aircraft structures and systems. Also includes aircraft testing, performance, and
evaluation, and aircraft and flight simulation technology. For related information, see also 18 Spacecraft Design, Testing and
Performance and 39 Structural Mechanics. For land transportation vehicles, see 85 Technology Utilization and Surface
Transportation.

20020067713 Physics and Electronics Lab. TNO, The Hague, Netherlands
Familybuilding Simulators Royal Netherlands Army: Partial Report on Developments At National and International
Levels Final Report Familievorming Simulators KL Deelrapport Ontwikkelingen in Binnen- En Buitenland
Langeslag, P. J. H., Physics and Electronics Lab. TNO, Netherlands, Gouweleeuw, R. G. W., Physics and Electronics Lab. TNO,
Netherlands; Fiebelkorn, S., Physics and Electronics Lab. TNO, Netherlands; April 2002; 112p; In Dutch; Original contains color
illustrations
Contract(s)/Grant(s): AOL/KL/655; TNO Proj. 015.31191
Report No.(s): TD01-0307; FEL-02-B112; Copyright; Avail: Issuing Activity

One of the objectives of the Modelling and Simulation policy of the Royal Netherlands Army is to optimize the use of
advanced training devices through standardization and the creation of afamily of simulators. This document reports on the results
of a study into present and future technologies that are relevant for creating a family of simulators. In this study the various
components of atraining simulator are considered separately: instruction facilities, computer generated forces etc. For every
component the current level of technology is described and the expected future developments are discussed. Based on this research
the opportunities for creating afamily of simulators with these technologies are singled out and recommendations were formulated
for future acquisitions of simulators. In these recommendations the following issues were identified: Standard user interface;
Modularity of the system concept; Use of the same application for comparable functions; Interoperability with other simulators;
Standard terrain database; Standard format for 3D (three dimensional) models; Standard hardware if possible. In the continuation
of this project these recommendations shall be worked out in directives for the acquisition process of future training simulators.
Author
Training Smulators; Standardization; Computerized Simulation; Human-Computer Interface; Armed Forces (Foreign)

20020067720 Army Command and General Staff Coll., School of Advanced Military Studies, Fort Leavenworth, KS USA
The Quality of Quantity: Mini-UAVS As An Alternative UAV Acquisition Strategy at the Army Brigade L evel
Weed, Shawn C.; May 24, 2002; 67p; In English; Original contains color images
Report No.(s): AD-A403846; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

This monograph asks should the U.S. Army alter its current UAV acquisition strategy for maneuver brigades from onein
which limited numbers of high capability systems are acquired, in favor of another that fields a large quantity of less capable
mini-UAVs? As a system, the sheer quantity of deployed collection assets, inherent design austerity, and flexible organization give
them a significant advantage in fulfilling the requirements of a brigade level UAV system than their more conventional UAV
cousins. to support this conclusion, this monograph will analyze the strengths and weaknesses of both the current UAV acquisition
plan and a proposed mini-UAV strategy, compare the two systemsin relation to the design parameters established for a brigade
level UAV, then marry the results of this assessment to action in the form of arecommended alternative mini-UAV acquisition
strategy.
DTIC
Aircraft Design; Design Analysis; Dast Program



20020068006 Virginia Polytechnic Inst. and State Univ., Aerospace and Ocean Engineering Dept., Blacksburg, VA USA
Analysisfor the Progressive Failure Response of Textile Composite Fuselage Frames Final Report, 10 Jun. 2001 - 31 Jul.
2002
Johnson, Eric R., Virginia Polytechnic Inst. and State Univ., USA; Jul. 31, 2002; 9p; In English
Contract(s)/Grant(s): NAG1-01123; No Copyright; Avail: CASl; A02, Hardcopy; A01, Microfiche

A part of aviation accident mitigation is a crashworthy airframe structure, and an important measure of merit for a
crashworthy structure is the amount of kinetic energy that can be absorbed in the crush of the structure. Prediction of the energy
absorbed from finite element analyses requires modeling the progressive failure sequence. Progressive failure modes may include
material degradation, fracture and crack growth, and buckling and collapse. The design of crashworthy airframe components will
benefit from progressive failure analyses that have been validated by tests. The subject of this research is the development of a
progressive failure analysis for a textile composite, circumferential fuselage frame subjected to a quasi-static, crash-type load.
The test data for the frame are reported, and these data are used to develop and to validate methods for the progressive failure
response.
Author
Textiles; Composite Materials, Failure Analysis; Fuselages; Aircraft Construction Materials

20020068025 Marine Corps Systems Command, Quantico, VA USA
Strategic and Operational Relevance of Heavy Lift in the USA Marine Corps: CH-53E Program
McLellan, Archibald M.; Jul. 2002; 65p; In English; Original contains color images
Report No.(s): AD-A404092; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

This essay examines the strategic and operational relevance of the heavy lift capability in the USA Marine Corps. The only
way to truly realize the full potential of Expeditionary Maneuver Warfare (EMW) and the capabilities of the MV-22, isto maintain
the existing synergistic relationship between the medium and heavy lift aircraft working together to accomplish the mission. In
current future plans the MV-22 will be required to carry external loads for 48 percent of its sorties in the movement of a Regimental
Landing Team (RLT). This minimizes the speed advantage of the MV-22, as the limitations inherent with external loads (increased
drag, load instability and integrity), prevent taking most external loads out toward the maximum speed of the MV-22. Accordingly,
the best alternative to ensuring that we preserve the MV-22 speed advantage is to ensure there are adequate numbers of CH-53E
helicoptersto perform al the majority of external lift missions. If the Marine Corps changed the current ratio of medium lift to
heavy lift aircraft from 3:1to 2:1i.e., by adding two CH-53E’s to the current MEU, increasing the number of CH-53E’s (to six)
we would see a 20 percent reduction in total waves and a 22 percent decrease in time required to accomplish a reinforced Company
movement. In the future changing the force ratio from 2:1 to 1:1 (medium to heavy), the CH-53E (SLEP) has the potential to
provide a significant improvement in the ability to move the force. There is the potential for a 28 percent decrease in sorties
required to accomplish a Regimental Landing Team movement by air and an overall timesaving of 29 percent in addition to the
already realized savings of 25 percent from balancing the force with today’s CH-53E.
DTIC
Helicopters; Military Operations

20020068027 Marine Corps Systems Command, Quantico, VA USA
TheHistory of Heavy Lift: Can the 1947 Vision of an All Heavy Helicopter Force Achieve Fruition in 20027?
Barich, James D.; Jan. 2002; 48p; In English
Report No.(s): AD-A403884; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Seeking alternatives to the World War 11 amphibious landing, the Commandant tasked his amphibious commanders to,
"Compose a specia board to propose ... concepts and principles ... to wage successful amphibious warfare in the future’. The Board
recommended the Vertical Assault Doctrine, which rested on the development of the HR2S-1 a heavy lift helicopter ableto carry
20 Marines. However, design and production problems forced the Marine Corps to replace it with a medium lift helicopter called
the HUS-1. The demise of heavy lift as the backbone of the Vertical Assault Doctrine began with the fact that the technology of
aheavy lift helicopter was not feasible until 1955, by which time the Marine Corps had reoriented to become a medium lift force.
The Marine Corps did eventually develop the CH-53E heavy lift helicopter; however, never with the intention of replacing the
medium lift force. In an ironic twist of fate the medium lift replacement MV-22 has encountered long delays in testing and
production reminiscent of the HR2S-1. Hence, the CH-53E has filled the major role as an interim helicopter in the Doctrine of
Operational Maneuver from the Sea (OMFTS).
DTIC
Amphibious Aircraft; Heavy Lift Helicopters; Aircraft Design



20020068063 Marine Corps Development and Education Command, Quantico, VA USA
The Song Remainsthe Same: USA Marine Corpsand V/STOL, Dec. 2001 - Dec. 2002
Coolican, Michael A.; Jan. 2002; 51p; In English
Report No.(s): AD-A403750; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche
The USMC desired afixed-wing VSTOL aircraft since the 1950’s for two reasons; basing flexibility and Close Air Support
responsiveness, while those two reasons have remained constant, various explanations for those reasons have arisen and changed
throughout the years.
DTIC
Aircraft Configurations; V/STOL Aircraft; Armed Forces (USA)

20020068085 Secretary of the Air Force, Washington, DC USA
Air Force Handbook 63-1402. Aircraft Information Program
Mar. 19, 2001; 57p; In English
Report No.(s): AD-A404043; AFH-63-1402; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

The Aircraft Information Program (AlP) supports mishap investigations, Flight Operational Quality Assurance (FOQA),
Reliability Centered Maintenance (RCM), Aircraft and Engine Structura Integrity Programs (ASIP/ENSIP), aircraft
development programs and training. Its primary goal is to balance information needs with program resources and operational
considerations. This handbook provides guidance in selecting the appropriate recording parameters and functional requirements
for information collection systems. Mishap investigations are relatively straightforward processes where causes and contributing
factors are determined and used to produce a list of recommendations that should prevent future mishaps. However, many
investigations are inconclusive due to lack of evidence to support mishap scenarios. This allows insidious conditions to persist
and cause future mishaps.
DTIC
Information Systems; Rotary Wing Aircraft; Aircraft Design; Aircraft Engines; Functional Design Specifications

20020068086 Marine Corps Schools, Command and Staff Coll., Quantico, VA USA
The KC-130 and Expeditionary Operations
Cote, Robert P; Jan. 2002; 49p; In English
Report No.(s): AD-A404040; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The KC-130 is an important force multiplier for the Marine Air Ground Task Force (MAGTF) Following Operation Desert
Storm the Hercules has been increasingly employed in an expeditionary environment. These missions, flown with airframes
nearing the end of their service life, have highlighted deficiencies within the KC-130 inventory. Complicating mattersis enlisted
aircrew manning shortages, conflicting viewpoints on KC-130 employment, and conflicting mission priorities. The KC-130J will
alleviate many of the current problems, but it will be years beforeit isfully integrated into the fleet. The increased demand for
K C-130 support, particularly as an aerial refueler, will continue to highlight these problem areas. In order for the KC-130 to be
successfully utilized within an expeditionary environment, proper equipment, training, and resources must be implemented.
DTIC
Transport Aircraft; C-130 Aircraft; Military Technology; Air to Air Refueling

20020068132 Terry Engineering, Andover, KS USA

Design and Test of an Improved Crashworthiness Small Composite Airframe

Terry, James E., Terry Engineering, USA; Hooper, Steven J., Wichita State Univ., USA; Nicholson, Mark, Wichita State Univ.,

USA; August 2002; 228p; In English

Contract(s)/Grant(s): NAS1-20427; RTOP 728-50-10-01

Report No.(s): NASA/CR-2002-211774; NAS 1.26:211774; No Copyright; Avail: CASI; A11, Hardcopy; A03, Microfiche
The purpose of this small business innovative research (SBIR) program was to evaluate the feasibility of developing small

composite airplanes with improved crashworthiness. A combination of analysis and half scale component tests were used to

develop an energy absorbing airframe. Four full scale crash tests were conducted at the NASA Impact Dynamics Research Facility,

two on a hard surface and two onto soft soil, replicating earlier NASA tests of production general aviation airplanes. Several seat

designs and restraint systems including both an air bag and load limiting shoulder harnesses were tested. Tests showed that

occupant loads were within survivable limits with the improved structural design and the proper combination of seats and restraint

systems. There was no loss of cabin volume during the events. The analysis method developed provided design guidance but time
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did not allow extending the analysis to soft soil impact. This project demonstrated that survivability improvements are possible
with modest weight penalties. The design methods can be readily applied by airplane designers using the examplesin this report.
Author

Airframes, Sructural Design; Crashworthiness; Full Scale Tests, General Aviation Aircraft; Safety Devices; Composite
Materials

20020068714 Marine Corps Development and Education Command, Quantico, VA USA
Amphibious Search and Rescue: Shaping the Future
Dowling, Michael G.; Jan. 2002; 50p; In English; Original contains color images
Report No.(s): AD-A403969; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The current Amphibious Search and Rescue (ASAR) mission is outdated, lacks integration with the mission/doctrine of the
amphibious force and fails to exploit the multi-mission and tactical capabilities of the MH-60S helicopter. The Navy and the
Marine Corps must recognize and integrate the capabilities of the MH-60S with the vision and doctrine of the amphibious forces
in order to define the ASAR mission, then develop procedures to perform the stated mission requirements. The mission of Navy
helicopters in the ATF has developed in piecemeal fashion; based solely on the capabilities of the HH-46D helicopter and not
integrated with the mission requirements of the ATF and MEU. As a result, ASAR detachments have limited capabilities for
critical missionsin the ATF, including NSW, TRAP, and AT/FP. The MH-60S, the replacement helicopter for the aging HH-46D,
isatactical platform with capabilities for the following missions: Maritime Dominance, Logistics, CSAR, NSW, and AMCM
missions. The Navy helicopter community must look forward to determine if the current mission well remain viable in the near
future. Implement a four-helicopter detachment into the ATF and expand the ASAR mission to include AMCM, overwater TRAP,
NSW, and 'Limited” ASUW, AT/FP and SSC roles. Two of the four helicopters would be specifically outfitted for AMCM
missions.
DTIC
Helicopters; Rescue Operations, Amphibious \ehicles

20020068903 Northrop Grumman Corp., Baltimore, MD USA
Program M anagement Process on F/A-18E/F--New Directions
Odum, Richard F,; Carrier, L.; Babich, N.; Hunt, B.; LePoint, R.; Shedd, J.; Jun. 2002; 8p; In English; X Dec 2002 to x Dec 2002
Proceedings of the 29th Annual Project Management Institute 1998 Seminars & Symposium Long Beach, California, USA:
Papers Presented October 9 to 15, 1998
Report No.(s): AD-A403906; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

The benefits of this approach can be determined by the results. All of our E/F major milestones were achieved on or ahead
of schedule. All of our aircraft deliveries were made on or ahead of schedule. All aircraft specification requirements are being
met. Our Cum CPI (cost performance index) and SPI (schedule performance index) on the EMD (engineering and manufacturing
development) program and on the LRIP (low rateinitial production) program is praise-worthy. The change rate on the F/A-18E/F
was one-third of the change rate on F/A-18A/B. The number of defectsin manufacturing the E/F during EMD was significantly
lower than A/B. We have achieved a 60 percent reduction in the manufacturing defects on the F/A-18C/D since 1995. The E/F
program received the DoD (Department of Defense) Acquisition in Excellence Award, the AIAA (American Ingtitute of
Aeronautics and Astronautics) Aircraft Design Award, and the Vision Award for excellence in business performance reporting
and has set a high watermark for being a near-model acquisition program. This approach has resulted in outstanding award fees
on the EMD contract and the NAVICP (Naval Inventory Control Point) Blue Star Award for spares performance on the C/D
program. Additionally, we have become a Silver Level Preferred Supplier to Boeing and have become 1SO 9001 qualified by our
local DCMC (Defense Contract Management Command),
DTIC
Management Information Systems; Fighter Aircraft

20020069075 National Aerospace Lab., Space Div., Amsterdam, Netherlands

Information and Communication Technology for Industrial Design Using Parallel CFD

Vogels, M. E. S.; Jun. 1999; In English

Report No.(s): PB2002-105869; NLR-TP-99227; No Copyright; Avail: National Technical Information Service (NTIS)

The awareness of the role of Computational Fluid Dynamics (CFD) in the entire aircraft development process in industry has
shifted the Information and Communication Technology (ICT) focus from ' parallelising the compute intensive element in CFD
analysis' to awider view. The wider view includes 1. speeding up the entire CFD analysis, and not just the compute intensive part
2. performing trade-off studies across disciplines and 3. managing the industry’s competence including the industry’s competence
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on parallel CFD. Based on various projects on Dutch and European scales, different aspects from the contribution of Information
and Communication Technology are highlighted.

NTIS

Computational Fluid Dynamics; Aircraft Configurations;, Aerospace Industry; Information Systems, Parallel Processing
(Computers)

20020069076 National Aerospace Lab., Amsterdam Netherlands
Information and Communication Technology’s Contribution to the MDO Proj ect
Vogels, M. E. S.; Allwright, S. E.; Stettner, M.; Bartholomew, P;; Mar. 1999; 20p; In English
Report No.(s): PB2002-105868; NL R-TP-99029; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

When an enterprise embarks on an initiative to exploit multi-discipline analysis, design, and optimisation (MDO), the
enterprise faces, next to the aeronautical challenge, challenges with respect to Information and Communication Technology to
support the aeronautics work. Experiences in the Brite-Euram MDO project, executed by 14 European aeronautics companies,
institutes, and universities, have led to the identification of three key ICT areas. Firstly, the process followed by the MDO team,
being evolutionary by nature, requires the MDO process to be documented and, of course, communicated in a manner
understandable and accessible for the MDO team. MDO results can only be interpreted in relation to the process in which they
were generated. Secondly, the specialists from the various disciplines need to work on the same design, and within the same
timeframe, to bring together their result to come to a next design. This requires the path from the a/c specification to analysis,
design, and optimisation models to be automated. Finally, the information, tools and the operation of the enterprises computer
network have to be arranged to form an effective and friendly environment for the MDO team to operate within. In the paper,
highlights of the MDO project in the three key ICT areas are presented.
NTIS
Computer Networks; Information Systems; Communication Networks, Multidisciplinary Design Optimization; Aerospace
Engineering

20020070601 State Univ. of New York, Multidisciplinary Center for Earthquake Engineering Research, Buffalo, NY USA
Vibration Reduction of Helicopter Blade Using Variable Dampers. A Feasibility Study
Lee, George C., State Univ. of New York, USA; Liang, Zach, State Univ. of New York, USA; Gan, Quan, State Univ. of New York,
USA; Niu, Tiecheng, State Univ. of New York, USA; August 2002; 68p; In English
Contract(s)/Grant(s): NAG2-1429; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

In the report, the investigation of controlling helicopter-blade lead-lag vibration is described. Current practice of adding
passive damping may be improved to handle large dynamic range of the blade with several peaks of vibration resonance. to
minimize extra-large damping forces that may damage the control system of blade, passive dampers should have relatively small
damping coefficients, which in turn limit the effectiveness. by providing variable damping, a much larger damping coefficient
to suppress the vibration can be realized. If the damping force reaches the maximum allowed threshold, the damper will be
automatically switched into the mode with smaller damping coefficient to maintain near-constant damping force. Furthermore,
the proposed control system will also have afail-safe feature to guarantee the basic performation of atypical passive damper. The
proposed control strategy to avoid resonant regions in the frequency domain is to generate variable damping force in combination
with the supporting stiffness to manipulate the restoring force and conservative energy of the controlled blade system. Two control
algorithms are developed and verified by a prototype variable damper, a digital controller and corresponding agorithms. Primary
experiments show good potentials for the proposed variable damper: about 66% and 82% reductions in displacement at 1/3 length
and the root of the blade respectively.
Author
Helicopters; Rotors; Vibration Damping; Algorithms

20020070678 Swedish Defence Research Establishment, Aeronautics Div., Stockholm Sweden
Review of Aeronautical Fatigue Investigationsin Sweden during the Period June 1999 to May 2001. Presented at the 27th
Conference of the International Committee on Aeronautical Fatigue, Toulouse, France on 25-26 June 2001
Blom, A. F.; Palmberg, B.; Jun. 2001; 81p; In English
Report No.(s): PB2002-105013; FOI-R-0138-SE; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

The document is prepared for presentation at the 27th Conference of the International Committee on Aeronautical Fatigue,
scheduled to be held in Toulouse, France, 25-26 June 2001. A review is given on the work carried out in Sweden in the area of
Aeronautical fatigue during the period from June 1999 to May 2001. The review includes aircraft loading actions, basic studies
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of fatigue development in metals and composites, stress analysis, and fracture mechanics, studies of crack propagation and
residual strength, testing of joints and full-scale structures, and fatigue life predictions.

NTIS

Fatigue (Materials); Aeronautical Engineering; Residual Strength

07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors, and onboard auxiliary
power plants for aircraft. For related information see also 20 Spacecraft Propulsion and Power, 28 Propellants and Fuels, and 44
Energy Production and Conversion.

20020067663 Cambridge Univ., Whittle Lab., Cambridge, UK
High Lift Low Pressure Turbines
Hodson, H. P, Cambridge Univ., UK; Howell, R. J., Cambridge Univ., UK; Minnowbrook 111: 2000 Workshop on Boundary Layer
Transition and Unsteady Aspects of Turbomachinery Flows; April 2002, pp. 37-78; In English; Also announced as 20020067662;
The conference proceeding is available in hardcopy and CD-ROM. The hardcopy contains only abstracts of the papers while the
CD-ROM contains viewgraphs of each presentation; No Copyright; Avail: CASIl; A03, Hardcopy; A01, Microfiche

In aircraft engines, chord-based Reynolds numbers of the order of 0.5 - 5 x 10(exp 5) are found in the low pressure turbines.
Given that many component efficiencies are above 90 percent, improving the efficiency has become progressively more difficult.
Consequently, areduction is component count is now a common goal. Reducing the number of airfoilsin aturbine inevitably leads
to an increase in the blade loading. This increases the possibility of laminar separation in these low Reynolds number flows.
Conventional (steady flow) wisdom dictates that the efficiency decreases as the laminar separation bubble grows. This perception
has limited the development of low pressure turbines for many years. In practice, the flow in turbomachines is unsteady due to
the relative motion of the rows of blades. The combined effects of random (wake turbulence) and periodic disturbances (wake
velocity defect and pressure fields) will affect the transition processes in low Reynolds number turbomachines. Research has
shown that patches of transitional/turbulent flow can be created during the interaction of the upstream wakes with laminar
boundary layers. These patches will reduce the efficiency. Fortunately, the so-called calmed regions, where the flow relaxes back
to the laminar state, that follow the transitional/turbulent flow can withstand the decel eration much better than steady flow laminar
boundary layers. Consequently, in high lift applications, attached laminar-like flow can be made to persist downstream of the
steady flow laminar separation line, possibly as far back as the trailing edge. Most importantly, the calmed region represents an
increasein efficiency asit is essentially laminar in nature and it is attached. Thus, there are two opposing mechanisms at work
in the interactions between wakes and the boundary layers. As the frequency of wake-passing changes, so does the balance
between these mechanisms. This presentation will describe progress in understanding the details of the flow and the loss
generation processes that arise in LP turbines. Particular emphasis will be placed on the unsteady separating flows, and how their
effects may be exploited in controlling the laminar-turbulent transition processes that has allowed the successful development of
ultrahigh lift low pressure turbines.
Author
Low Pressure; Turbines, Boundary Layer Separation; Flow Velocity; Pressure Distribution; Wakes; Lift

20020067664 Honeywell Engines and Systems, Phoenix, AZ USA
Low Pressure Turbine Reynolds Number Effects: Small Engine Per spective
Heitland, Greg, Honeywell Engines and Systems, USA; Minnowbrook I11: 2000 Workshop on Boundary Layer Transition and
Unsteady Aspects of Turbomachinery Flows; April 2002, pp. 79-91; In English; Also announced as 20020067662; The conference
proceeding is available in Hardcopy and CD-ROM. The hardcopy contains only abstracts of the papers while the CD-ROM
contains viewgraphs of each presentation; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The research work on low pressure turbine (LPT) performance lapse rate has been focused on the conditions for the large
engine class size. This makes sense considering the majority of people travel viacommercial airlines and the impact of additional
fuel isdirectly felt on fares. The small engine class size that support business jet travel incur larger performance penalties due to
the higher cruise altitude. Military high altitude applications, such as UCAV, result in LPT Reynolds number levels that are
extremely low; the sturdiest turbine aerodynamicist will waobble at these operating conditions. The turbomachinery industry
carries a confusion factor when discussing Reynolds number; that is the length term. The classic boundary layer equations point
to the use of surface length, for turbine airfoils the typical selection isthe suction surface length. The suction surface length is what
researchers tend to use for presentation of experimental/computational results. The various turbine engine companies use different
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length terms; axial chord, true chord, mean camber line length, and throat width. A review of available turbine rig tests shows
Reynolds number variation data collapses best with the use of throat width. A blade row loss schematic is presented to support
the use of throat width. Boundary layer management methods, passive and active, are being devel oped to control low Reynolds
lossin turbines. Honeywell has teamed up with University of Arizona and Arizona State University to research the low Reynolds
issue based on arecent low pressure turbine airfoil design. A low speed cascade test rig with wake generator device will be used
to collect the data, CFD modeling and enhanced near wall schemes will complement the rig data. There are a severa items that
need to be addressed to close the gap between research and industry, two will be discussed here. One is the turbulence intensity
level discrepancy between the test rigs and the actual engine environment. A second issue is the appropriate simulation of the
upstream blade row wakes in cascade testing, the popular approach to date is cylindrical bars.

Author

Low Pressure; Turbomachinery; Reynolds Number; Turbine Engines; Computational Fluid Dynamics; Wakes

20020067688 Imperial Coll. of Science and Technology, Dept. of Mechanical Engineering, London, UK
Mixed-Flow Turbine: Steady and Unsteady Performance With Detailed Flow M easurements
Martinez-Botas, Ricardo F., Imperia Coll. of Science and Technology, UK; Minnowbrook 111: 2000 Workshop on Boundary
Layer Transition and Unsteady Aspects of Turbomachinery Flows; April 2002, pp. 459-496; In English; Also announced as
20020067662; The conference proceeding is available in Hardcopy and CD-ROM. The hardcopy contains only abstracts of the
papers while the CD-ROM contains viewgraphs of each presentation; No Copyright; Avail: CASI; A03, Hardcopy; AOL,
Microfiche

Turbochargers are finding increasing application to automotive diesel engines as cost-effective means for improving their
power output and efficiency, and reducing exhaust emissions; these requirements have led to the need for highly loaded
turbocharger turbines. A mixed-flow turbine is capable of achieving its peak isentropic efficiency at reduced velocity ratios
compared to atypical radial inflow turbine, it is therefore possible to improve the turbocharger/engine matching. The steady and
unsteady performance of amixed flow turbocharger turbine with constant blade inlet angle has been investigated. The steady flow
results indicated that the mixed flow turbine obtains a peak efficiency (total-to-static) of 75% at a velocity ratio of 0.61, which
islower when compared to atypical radial inflow turbine (peaking at around a 0.7 velocity ratio). In the unsteady flow performance
tests, the cycle average isentropic efficiencies are higher for the mixed flow geometry than in a radial turbine. A substantial
deviation from the performance and flow characteristics of the equivalent steady-state tests commonly used in turbocharger
turbine design has been found. The pulsations from the engine have been followed through the inlet pipe and around the volute;
the pulse has been shown to propagate close to the speed of sound and not according to the bulk flow velocity as stated by some
researchers. The flow entering and exiting the blades has been quantified by alaser Doppler velocimetry system. The turbine test
conditions corresponded to the peak efficiency point at 29,400 and 41,300 rpm. The results were resolved in a blade-to-blade sense
to examine in greater detail the nature of the flow at turbocharger representative conditions. The unsteady flow characteristics
have been investigated at two flow pulse frequencies, corresponding to internal combustion engine speeds of 1600 and 2400 rpm.
Four measurement planes have been investigated: one in the pipe feeding the volute, two in the volute (40 deg. and 130 deg.
downstream of the tongue) and one at the exit of the turbine. The pulse propagation at these planes has been investigated; the effect
of the different planes on the evaluation of the unsteady isentropic efficiency is shown to be significant. The rotor inlet and exit
velocity triangle under pulsating flow conditions has demonstrated a deviation from the optimum conditions based on steady-flow
analysis.
Author
Seady Flow; Turbines; Flow Measurement; Performance Tests; Flow Characteristics; Unsteady Flow

20020069115 Georgialnst. of Tech., Aerospace Systems Design Lab., Atlanta, GA USA
Revolutionary/Unconventional Aeropropulsion Technology Evaluation through Thermodynamic Work Potential: A
Revolutionary Aeropropulsion Concepts Program Research Initiative Quarterly Report, 6 May - 31 Jul. 2002
Mavris, Dimitri, Georgia Inst. of Tech., USA; Danner, Travis, Georgia Inst. of Tech., USA; Roth, Bryce, Georgia Inst. of Tech.,
USA; Aug. 10, 2002; 12p; In English
Contract(s)/Grant(s): NAG3-2586; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Thisreport isintended as a status report for activities covered May through July 2002 under the auspices of NASA Glenn's
Revolutionary Aeropropulsion Concepts (RAC) project. Thisisthefirst phase | quarterly report and as such, considerable focus
will be given to defining the basic need and motivation driving this research effort. In addition, background research has been
ongoing for the past several months and has culminated in considerable information pertaining to the state-of-the-art in work
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potential analysis methods. Thiswork is described in detail herein. Finally, the proposed analysis approach is described, as are
the various ancillary concepts required for its implementation.

Author

Research and Development; Propulsion; Aircraft Engines,; Technology Assessment; Systems Engineering; Thermodynamics,
Project Planning

20020070525 Toledo Univ., OH USA
L ow-Pressure Turbine Separ ation Control: Comparison With Experimental Data Final Report
Garg, Vijay K., Toledo Univ., USA; July 2002; 12p; In English; Turbo Expo 2002, 3-6 Jun. 2002, Amsterdam, Netherlands,
Sponsored by American Society of Mechanical Engineers, USA
Contract(s)/Grant(s): NAS3-00180; NCC3-926; RTOP 708-73-43
Report No.(s): NASA/CR-2002-211689; NAS 1.26:211689; E-13419; GT-2002-30229; No Copyright; Avail: CASI; A0S,
Hardcopy; A01, Microfiche

The present work details a computational study, using the Glenn HT code, that analyzes the use of vortex generator jets (VGJs)
to control separation on a low-pressure turbine (LPT) blade at low Reynolds numbers. The computational results are also
compared with the experimental data for steady VGJs. It isfound that the code determines the proper location of the separation
point on the suction surface of the baseline blade (without any VGJ) for Reynolds numbers of 50,000 or less. Also, the code finds
that the separated region on the suction surface of the blade vanishes with the use of VGJs. However, the separated region and
the wake characteristics are not well predicted. The wake width is generally over-predicted while the wake depth is
under-predicted.
Author
Computation; Vortex Generators, Low Pressure; Turbines; Jet Flow

20020070605 NASA Glenn Research Center, Cleveland, OH USA
Overview of High-Fidelity Modeling Activitiesin the Numerical Propulsion System Simulations (NPSS) Project
Veres, Joseph P, NASA Glenn Research Center, USA; June 2002; 10p; In English; Aerospace Numerical Simulation Symposium,
20-22 Jun. 2001, Tokyo, Japan; Sponsored by National Aerospace Lab., Japan
Contract(s)/Grant(s): RTOP 704-31-63
Report No.(s): NASA/TM-2002-211351; NAS 1:15:211351; E-13169; No Copyright; Avail: CASI; A02, Hardcopy; AOL,
Microfiche

A high-fidelity simulation of a commercial turbofan engine has been created as part of the Numerical Propulsion System
Simulation Project. The high-fidelity computer simulation utilizes computer models that were developed at NASA Glenn
Research Center in cooperation with turbofan engine manufacturers. The average-passage (APNASA) Navier-Stokes based
viscous flow computer code is used to simulate the 3D flow in the compressors and turbines of the advanced commercial turbofan
engine. The 3D National Combustion Code (NCC) is used to simulate the flow and chemistry in the advanced aircraft combustor.
The APNASA turbomachinery code and the NCC combustor code exchange boundary conditions at the interface planes at the
combustor inlet and exit. This computer simulation technique can evaluate engine performance at steady operating conditions.
The 3D flow models provide detailed knowledge of the airflow within the fan and compressor, the high and low pressure turbines,
and the flow and chemistry within the combustor. The models simulate the performance of the engine at operating conditions that
include sealevel takeoff and the altitude cruise condition.
Author
Gas Turbine Engines; Computational Fluid Dynamics; Turbomachinery; Combustion Chambers; Three Dimensional Models;
Computerized Smulation

20020070627 NASA Glenn Research Center, Cleveland, OH USA
Self-Recirculating Casing Treatment Concept for Enhanced Compressor Performance
Hathaway, Michael D., Army Research Lab., USA; July 2002; 15p; In English; Turbo Expo 2002, 3-6 Jun. 2002, Amsterdam,
Netherlands; Sponsored by American Society of Mechanical Engineers, USA
Contract(s)/Grant(s): RTOP 714-03-20; DA Proj. 1L1-61102-AH-45
Report No.(s): NASA/TM-2002-211569; E-13353; NAS 1.15:211569; ARL-TR-2748; GT-2002-30368; No Copyright; Avail:
CASI; A03, Hardcopy; A01, Microfiche

A state-of-the-art CFD code (APNASA) was employed in a computationally based investigation of the impact of casing bleed
and injection on the stability and performance of a moderate speed fan rotor wherein the stalling mass flow is controlled by tip
flow field breakdown. The investigation was guided by observed trendsin endwall flow characteristics (e.g., increasing endwall
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aerodynamic blockage) as stall is approached and based on the hypothesis that application of bleed or injection can mitigate these
trends. The "best” bleed and injection configurations were then combined to yield a self-recirculating casing treatment concept.
The results of thisinvestigation yielded: 1) identification of the fluid mechanisms which precipitate stall of tip critical blade rows,
and 2) an approach to recirculated casing treatment which results in increased compressor stall range with minimal or no lossin
efficiency. Subsequent application of this approach to a high speed transonic rotor successfully yielded significant improvements
in stall range with no loss in compressor efficiency.

Author

Computational Fluid Dynamics; Rotating Stalls; Rotors; Stability; Flow Distribution

20020070655 Rolls-Royce Allison, Indianapolis, IN USA
Lobed Mixer Design for Noise Suppression Acoustic and Aerodynamic Test Data Analysis Final Report
Mengle, Vinod G., Rolls-Royce Allison, USA; Dalton, William N., Rolls-Royce Allison, USA; July 2002; 297p; In English
Contract(s)/Grant(s): NAS3-27394; RTOP 781-30-12
Report No.(s): NASA/CR-2002-210823/VOL1; NAS 1.26:210823/VOL1; E-12741-1-VOL1; EDR-18580/VOL1; No
Copyright; Avail: CASI; A13, Hardcopy; A03, Microfiche

A comprehensive database for the acoustic and aerodynamic characteristics of several model-scale lobe mixers of bypass
ratio 5 to 6 has been created for mixed jet speeds up to 1080 ft/s at typical take-off (TO) conditions of small-to-medium turbofan
engines. The flight effect was simulated for Mach numbers up to 0.3. The static thrust performance and plume data were also
obtained at typical TO and cruise conditions. The tests were done at NASA Lewis anechoic dome and ASK’s FluiDyne
Laboratories. The effect of several lobe mixer and nozzle parameters, such as, |obe scalloping, lobe count, lobe penetration and
nozzle length was examined in terms of flyover noise at constant altitude. Sound in the nozzle reference frame was analyzed to
understand the source characteristics. Several new concepts, mechanisms and methods are reported for such |obed mixers, such
as, "boomerang” scallops, "tongue” mixer, detection of ”excess’ internal noise sources, and extrapolation of flyover noise data
from one flight speed to different flight speeds. Noise reduction of as much as 3 EPNdB was found with a deeply scalloped mixer
compared to annular nozzle at net thrust levels of 9500 Ib for a29 in. diameter nozzle after optimizing the nozzle length.
Author
Data Bases; Acoustic Properties, Aerodynamic Characteristics, Aerodynamic Noise; Scale Models; Jet Flow; Aircraft Noise;
Noise Reduction; Velocity

08
AIRCRAFT STABILITY AND CONTROL

Includes flight dynamics, aircraft handling qualities; piloting; flight controls; and autopilots. For related information, see also 05
Aircraft Design, Testing and Performance and 06 Avionics and Aircraft Instrumentation.

20020068949 Army Aviation and Missile Command, Aeroflightdynamics Directorate, Moffett Field, CA USA
Workstation-Based Simulation for Rapid Prototyping and Piloted Evaluation of Control System Designs
Mansur, M. Hossein, Army Aviation and Missile Command, USA; Colbourne, Jason D., Cdlifornia Polytechnic State Univ., USA;
Chang, Yu-Kuang, Raytheon STX Corp., USA; [1998]; 4p; In English; No Copyright; Avail: CASI; A01, Hardcopy; A01,
Microfiche

The development and optimization of flight control systems for modem fixed- and rotary-. wing aircraft consume a significant
portion of the overall time and cost of aircraft development. Substantial savings can be achieved if the time required to develop
and flight test the control system, and the cost, is reduced. to bring about such reductions, software tools such as Matlab/Simulink
are being used to readily implement block diagrams and rapidly evaluate the expected responses of the completed system.
Moreover, tools such as CONDUIT (CONtrol Designer’s Unified InTerface) have been developed that enable the controls
engineers to optimize their control laws and ensure that all the relevant quantitative criteria are satisfied, all within a fully
interactive, user friendly, unified software environment.
Derived from text
Smulation; Workstations; Prototypes; Pilots (Personnel); Evaluation; Control Systems Design
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09
RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, runways, hangars, and aircraft repair and overhaul facilities; wind tunnels, water tunnels, and shock tubes; flight
simulators; and aircraft engine test stands. Also includes airport ground equipment and systems. For airport ground operations see
03 Air Transportation and Safety. For astronautical facilities see 14 Ground Support Systems and Facilities (Space).

20020068030 Corps of Engineers, Washington, DC USA
Engineering and Design: Evaluation of Military Airfield Pavements
Jan. 29, 1988; 2p; In English
Report No.(s): AD-A404013; ER-1110-3-108; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

This regulation sets forth policy and responsibilities for evaluation of military airfield pavements. This regulation appliesto
all HQUSACE/OCE elements and field operating activities (FOA) having military construction and design responsibility.
Information concerning aircraft inventory, aircraft passes and aircraft operations shall not be released outside U.S. Government
agencies. Unless otherwise approved by CEEC-EG, all U.S. Army Airfield Pavement Evaluation will be performed by the U.S.
Army Corps of Engineers Waterways Experiment Station. Portions of the airfield pavement evaluation reports containing
referencesto aircraft inventory, passes and operations shall not he released outside U.S. Government agencies. U.S. Army Airfield
Pavement Condition Index without reference to aircraft operations may be released to Architect/Engineer with the approval of
CEEC-EG. For airfields which are not U.S. Army, any release of pavement evaluation information made outside of the
Department of the Army shall be made by the owner of the airfield, not by the U.S. Army Corps of Engineers.
DTIC
Pavements; Landing Sites; Flight Operations; Fabrication; Architecture

20020068031 Corps of Engineers, Washington, DC USA
Engineering and Design: Design of Military Airfield Pavements
Jan. 29, 1988; 2p; In English
Report No.(s): AD-A404010; ER-1110-3-107; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

This regulation sets forth policy and responsibilities for design of military airfield pavements. This regulation appliesto all
HQUSACE/OCE elements and all field operating activities (FOA) having military construction and design responsibility.
Information concerning aircraft inventory, aircraft passes and aircraft operations shall not be released outside U.S. Government
agencies. Airfield pavement design requiring aircraft operation criteria shall be accomplished by the Corps of Engineers. The
thickness, width, length and marking of the pavement may be released to a design organization providing that all referencesto
"arcraft operations’ are removed. U.S. Army Airfield Pavement Design may be released only to U.S. Department of Defense
agencies. For airfields which are not U.S. Army, any release of design information made outside of the Department of the Army
shall be made by the owner of the airfield, not by the U.S. Army Corps of Engineers.
DTIC
Pavements; Construction; Flight Operations; Fabrication; Landing Sites

20020069113 National Aerospace Lab., Amsterdam Netherlands

Flight Simulator Evaluation of the Safety Benefits of Terrain Awareness and War ning Systems

deMuynck, R. J.; Khatwa, R.; Sep. 1999; In English

Report No.(s): PB2002-105874; NLR-TP-99379; No Copyright; Avail: National Technical Information Service (NTIS)

This paper focuses on an investigation into the operational safety aspects of advanced Terrain Awareness and Warning
Systems (TAWS), conducted under contract to the Netherlands Directorate General of Civil Aviation (RLD). The TAWS depicts
graphical terrain information on a Navigation Display (ND) and provides predictive terrain collision alerting. Initially, several
ND terrain format displays were evaluated in an exploratory workstation study. The most preferred display format was adopted
for follow-up evaluations in a piloted simulation programme. The objective of phase two was to evaluate the independent effects
of terrain awareness information and predictive terrain alerting. The NLR Research Flight Simulator employing the Fokker 100
model served as the test facility. Ten evaluation crews flew fourteen scenarios each, primarily in terrain-rich environments.
NTIS
Flight Smulators; Aircraft Safety; Warning Systems; Terrain; General Aviation Aircraft
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12
ASTRONAUTICS (GENERAL)

Includes general research topics related to space flight and manned and unmanned space vehicles, platforms or objects launched
into, or assembled in, outer space; and related components and equipment. Also includes manufacturing and maintenance of such
vehicles or platforms. For specific topics in astronautics see categories 13 through 20. For extraterrestrial exploration, see 91 Lunar
and Planetary Science and Exploration.

20020067775 General Accounting Office, Washington, DC USA
Defense Space Activities. Status of Reor ganization
Schuster, Carol R.; Jun. 26, 2002; 21p; In English; Testimony before the Committee on Armed Services, USA Senate and the
Committee on Armed Services, House of Representatives
Report No.(s): AD-A403821; GAO-02-772R; No Copyright; Avail: CASI; A03, Hardcopy; AO1, Microfiche

The USA depends on space technology for a variety of national security activities as well as commercial operations. Space
technology is integral to such diverse activities as transportation, health, the environment, communications, commerce,
agriculture, and energy. However, the commercial, scientific, and military importance of U.S. space assets creates vulnerabilities
that potential adversaries could exploit. Addressing these vulnerahilities presents challenges for the national security space
community. As you know, the Congress has had long-standing concerns about the Department of Defense’s organization and
management of national security space activities, including the lack of afocal point for space policy, inadequate department-level
oversight, inadequate coordination between military and intelligence organizations, lack of defined responsibilities for space
programs, and insufficient responsiveness to space systems users. The Congress chartered the Commission to Assess United
States National Security Space Management and Organization to assess the organization and management of space activities that
support U.S. national security interests and make recommendations for improvements. The present Secretary of Defense, prior
to his assuming his current position, led the commission, known as the Space Commission.
DTIC
Joace Programs; Aerospace Engineering; Aerospace Systems

20020067792 Marine Corps Schools, Command and Staff Coll., Quantico, VA USA
The Space Maneuver Vehicle: Enhancing Space’s Utility to the War fighter
Davis, Stephen L.; Jan. 2002; 52p; In English; Original contains color images
Report No.(s): AD-A404007; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

Spaceisacritical enabler for our military force. Current space systems, however, have significant deficienciesin the ability
to provide Space Superiority (the purpose of space control) and lack operational responsiveness. The rapid response, quick
turnaround, and high on-orbit maneuverability of the Space Maneuver Vehicle can correct these shortfalls; it provides space asset
protection that enables U.S. forces to achieve and maintain Space Superiority. Its ability to co-orbit with friendly space assets and
provide on-orbit servicing and repair will extend the service life of other satellites. The ability to deploy SMVs with a mix of
intelligence, surveillance, and reconnaissance (ISR) payloads will provide an affordable, responsive and sustained presence to
support diverse theaters of operation. The ability to integrate, operate, and recover and reuse the SMV with a variety of onboard
or deployed payloads provides operational flexibility heretofore unattainable with traditional satellites. Finally, the SMV's
operational flexibility will provide an opportunity fundamentally change the command and control of space systemsin order to
push control down to the theater CINC thus allowing the true integration of space into theater operations.
DTIC
Joacecraft; Aerospace Systems; Function Space; Deployment

20020068450 NASA Marshall Space Flight Center, Huntsville, AL USA
Estimating the Cost of NASA’s Space L aunch Initiative: How SL1 Cost Stack Up Against the Shuttle
Hamaker, Joseph H., NASA Marshall Space Flight Center, USA; [2002]; 1p; In English; SSCAG Meeting, 11-13 Jun. 2002,
Frascati, Italy; Sponsored by Space Systems Cost Analysis Group, Unknown; No Copyright; Avail: Issuing Activity; Abstract
Only

NASA is planning to replace the Space Shuttle with a new completely reusable Second Generation Launch System by
approximately 2012. Numerous contracted and NASA in-house Space Transportation Architecture Studies and various
technology maturation activities are proceeding and have resulted in scores of competing architecture configurations being
proposed. Life cycle cost isakey discriminator between all these various concepts. However, the one obvious analogy for costing
purposes remains the current Shuttle system. Are there credible reasons to believe that a second generation reusable launch system
can be accomplished at less cost than the Shuttle? The need for a credible answer to this question is critical. This paper reviews
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the cost estimating approaches being used by the contractors and the government estimators to address this issue and explores the
rational e behind the numbers.

Author

Space Shuttles; Life Cycle Costs; Cost Estimates; Reusable Launch \Vehicles

20020068706 NASA Marshall Space Flight Center, Huntsville, AL USA
Commercial Research and Development: Power to Explore, Opportunities from Discovery
Casas, Joseph C., NASA Marshall Space Flight Center, USA; Nall, Mark, NASA Marshall Space Flight Center, USA; Powers,
C. Blake, NASA Marshall Space Flight Center, USA; [2002]; 2p; In English; 23rd International Symposium on Space Technology
and Science, 26 May - 2 Jun. 2002, Matsue, Japan; No Copyright; Avail: Issuing Activity; Abstract Only

The technical and economic goals of commercial use of space are laudable, and are addressed as a high priority by almost
every national space program and most major aerospace companies the world over. Yet, the focus of most organizational agendas
and discussions tends to focus on one or two very narrow enabling aspects of this potentially large technological and economic
opportunity. While government sponsored commercial launch activities and private space platforms are an integral part of efforts
to leverage the commercial use of space, these activities are possibly one of the smallest parts of creating, a viable and sustainable
market for the commercial use of space. Most of the current programs usually do not appropriately address some of the critical
issues of the current, already interested, potential space user communities. Current programs place the focus of the majority of
the user requirements on the vehicle payload weight and mass performance considerations as the primary payload economical
factor in providing a commercial market with a stimulating price for gaining access to the space environment. The larger user
challenges of transformation from Earth-based research and devel opment approaches to space environment approaches are not
addressed early enough in programs to impact the new business considerations of potential users. Currently, space-based research
and development user activities require a large user investment in time, in development of new areas of support expertise, in
development of new systems, in risk of schedule to completion, and in long term capital positioning. The larger opportunities for
stimulating a strong market driven interest in commercial use of space that could result from the development of vehicle payload
"|eap ahead technologies’ for users are being missed, and there isareal risk of limiting the potentially broader market base to
support a more technologically advanced and economically lucrative outcome. A major driving force for strengthening the
commercial space activitiesis not only the technological advances in launch vehicle, or newer satellites, but the myriad of enabling
payloads technologies that could, as a goal, result in an almost transparent facilitation to regular CD a, -n access to space and
microgravity environments by the future users from the existing Earth-based research and development organizations market
segments. Rather than focusing only on developing high lift performance launch vehicles and then devel oping payloads to fit
them, the real focus from a business model perspective should to be on the customer payloads requirements, and on designing
launch vehicles and platforms systems for a space transportation and facility infrastructure to support all aspects of the business
model for the user market. To harness the full potential of space commerciaization, new efforts need to be made to
comprehensively examine all the critical business model areas for commercial research, development, and manufacturing in space
so asto identify specific products and efforts; to determine how such operations must be both similar to and different from current
Earth-based activities; to evaluate the enabling technological devices, processes and efforts so that like efforts can be addressed
in asynergistic fashion for maximum user cost effectiveness; to delineate the services that are both needed and can be provided
by such activities; and to use this information to drive design and development of space commercialization efforts and policy.
Author
Payloads; Space Commercialization; User Requirements; Research and Development; Launch \Vehicles; Commercial Spacecraft

20020068798 Queensborough Community Coll., Mathematics and Computer Science Dept., Bayside, NY USA
Small Objectsin Low-Earth Intersecting Ground-Based Laser Radar Operational Envelopes
Boccio, Dona V., Queensborough Community Coll., USA; Research Reports: 2001 NASA/ASEE Summer Faculty Fellowship
Program; July 2002, pp. VI-1 - VI-5; In English; Also announced as 20020068792; No Copyright; Avail: CASl; A01, Hardcopy;
AO03, Microfiche

NASA/Marshall Space Flight Center, in collaboration with the Air Force Research Laboratory/Directed Energy Directorate,
is considering a series of experiments to demonstrate small object tracking capability. One such experiment involves a
microsatellite, about 25 cm in diameter, which will be deployed from a Space Shuttle Hitchhiker canister or from an Air Force
vehicle. The High Performance CO2 Ladar Surveillance Sensor (HI-CLASS) and the Advanced Electro-Optics System (AEOS)
will be used to detect the micro-satellite. The goal of this paper isto determine the number of times per day that a micro-satellite
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orbiting at a known altitude and inclination will be visible to the laser radar, and the length of time that the micro-satellite will
be visible on each pass.
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20020068945 NASA Goddard Space Flight Center, Greenbelt, MD USA
An Overview of Trajectory Design Operationsfor the Microwave Anisotropy Probe (MAP) Mission
Cuevas, Osvaldo O., NASA Goddard Space Flight Center, USA; Newman-Kraft, Lauri, NASA Goddard Space Flight Center,
USA; Mesarch, Michael A., NASA Goddard Space Flight Center, USA; Woodard, Mark A., NASA Goddard Space Flight Center,
USA; [2002]; 1p; In English; AIAA/AAS Astrodynamics Specialist Conference, 5-8 Aug. 2002, Monterey, CA, USA; Sponsored
by American Inst. of Aeronautics and Astronautics, USA; No Copyright; Avail: Issuing Activity; Abstract Only

The main science objective of the Microwave Anisotropy Probe (MAP) mission is to produce an accurate full-sky map of
the cosmic microwave background temperature fluctuations - anisotropy. MAP will collect these measurements from alissajous
orbit about the Sun-Earth/Moon L2 Lagrange Point. The NASA Goddard Space Flight Center (GSFC) Flight Dynamics Analysis
Branch provided mission analysis, maneuver planning and maneuver calibration for the MAP spacecraft. This paper will provide
an overview of the MAP trajectory design, a summary of the maneuvers executed. Differences from the pre-launch nominal plan
will also be discussed. During the MAP phasing loops, MAP performed three calibration maneuvers in order to characterize the
performance of the primary sets of thrusters - +X, +Z, and -Z. The calibration maneuvers were designed to minimize their impact
on the trgjectory. Four maneuvers were performed to set up the gravity assist of the Moon - required to propel MAP out to its orbit
about L 2. These maneuvers were performed at the three phasing loop perigees and at 18 hours after the final perigee. It became
necessary to alter some of the perigee maneuversin order to shape the gravity assist. This shaping was done to help meet some
mission goals. In particular, the gravity assist was changed slightly in order to remove lunar shadows in both the cruise out to L2
and in the first revolution about L2. This amounted to a change in the phasing loop AV of lessthan 1 m/s. After the gravity assist,
two mid-course correction (MCC) maneuvers were performed in order to fine-tune the trgjectory. MCC1 was used to clean up
and errors which resulted from the gravity assist. MCC2 was performed in order to mitigate a large stationkeeping maneuver
following a crucial instrument calibration period during the cruise phase. MAP executed it's first stationkeeping maneuver in
January 16th and is ready for a second calibration period during late Winter / early Spring. Further information concerning
subsequent stationkeeping maneuver will be added as they become available.
Author
Trajectories; Design Analysis; Microwave Probes; Anisotropy; Microwaves, Cosmic Microwave Background Radiation

15
LAUNCH VEHICLES AND LAUNCH OPERATIONS

Includes all classes of launch vehicles, launch/space vehicle systems, and boosters; and launch operations. For related information
see also 18 Spacecraft Design, Testing, and Performance, and 20 Spacecraft Propulsion and Power.

20020068806 Alabama Agricultural and Mechanical Univ., Dept. of Management and Marketing, Normal, AL USA
Second Generation Reusable Launch Vehicle Development and Global Competitiveness of US Space Transportation
Industry: Critical Success Factors Assessment
Enyinda, Chris|., Alabama Agricultural and Mechanical Univ., USA; Research Reports. 2001 NASA/ASEE Summer Faculty
Fellowship Program; July 2002, pp. X1V-1 - X1V-5; In English; Also announced as 20020068792; No Copyright; Avail: CASI;
AO01, Hardcopy; A03, Microfiche

In response to the unrelenting call in both public and private sectors fora to reduce the high cost associated with space
transportation, many innovative partially or fully RLV (Reusable Launch Vehicles) designs (X-34-37) were initiated. This call
isdirected at all levels of space missions including scientific, military, and commercial and all aspects of the missions such as
nonrecurring development, manufacture, launch, and operations. According to Wertz, thr over thirty years, the cost of space access
has remained exceedingly high. The consensus in the popular pressis that to decrease the current astronomical cost of access to
space, more safer, reliable, and economically viable second generation RLVs (SGRLV) must be devel oped. Countries such as
Brazil, India, Japan, and Israel are now gearing up to enter the global launch market with their own commercial space launch
vehicles. NASA and the US space launch industry cannot afford to lag behind. Developing SGRLV s will immeasurably improve
the US's space transportation capabilities by helping the US to regain the global commercial space markets while supporting the
transportation capabilities of NASA's space missions, Developing the SGRLV's will provide affordable commercia space
transportation that will assure the competitiveness of the US commercial space transportation industry in the 21st century.
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Commercial space launch systems are having difficulty obtaining financing because of the high cost and risk involved. Access
to key financial marketsis necessary for commercial space ventures. However, public sector programsin the form of tax incentives
and credits, as well asloan guarantees are not yet available. The purpose of this paper isto stimulate discussion and assess the
critical success factors germane for RLV's development and US global competitiveness.
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Cost Reduction; Reusable Launch \ehicles;, Space Commercialization; Research and Development; Commercial Spacecraft;
NASA Programs

20020070521 Wyoming Univ., Mechanical Engineering Dept., Laramie, WY USA
Reduction of Base Drag on Launch Vehicles Final Report, Mar. 2000 - Mar. 2002
Naughton, Jonathan W., Wyoming Univ., USA; [2002]; 17p; In English
Contract(s)/Grant(s): NAG4-208
Report No.(s): UWAL-2002-02; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Current reentry vehicle designs exhibit large amounts of base drag due to large base areas. These large base areas can arise
from the integration of the propulsion system (X-33) or control surface placement (X-38). Large base drag limits the vehicle's
cross-range capability and causes alarge glide-slope angle. Fortunately, there appears to be a possible means of lowering the base
drag on these vehicles. Based on early work on the subsonic aerodynamics of lifting bodies, it appears that the addition of small
amounts of viscous fore-body drag can produce a significant reduction in base drag. Recent work suggests that this phenomenon
also occursin the transonic and supersonic flight regimes. This report summarizes a study designed to demonstrate the reduction
of base drag through the addition of fore-body viscous drag. The present study has focused on the measurement of viscous
fore-body drag and the demonstration of the relationship between fore-body viscous drag and base drag at Reynolds Numbers
up to 2.5 x 10(exp 6). The results of the present work do not conclusively demonstrate that viscous fore-body drag reduces base
drag. The apparent contradictory results of the present study are attributed to the different geometry used in the present study.
However, the results suggest that the increased boundary layer thickness at separation caused by larger fore-body viscous drag
somehow affects the vortex structure in the wake thereby reducing the base drag. More research is required to confirm this
postul ated mechanism.
Author
Base Flow; Drag Reduction; Reentry Vehicles, Viscous Drag; Aerodynamic Drag; Forebodies

18
SPACECRAFT DESIGN, TESTING AND PERFORMANCE

Includes satellites; space platforms; space stations; spacecraft systems and components such as thermal and environmental
controls; and spacecraft control and stability characteristics. For life support systems, see 54 Man/System Technology and Life
Support. For related information, see also 05 Aircraft Design, Testing and Performance, 39 Structural Mechanics, and 16 Space
Transportation and Safety.

20020067714 NASA Goddard Space Flight Center, Greenbelt, MD USA
Formation Flying Satellite Control Around the L2 Sun-Earth Libration Point
Hamilton, Nicholas H., Air Force Academy, USA; Folta, David, NASA Goddard Space Flight Center, USA; Carpenter, Russell,
NASA Goddard Space Flight Center, USA; [2002]; 1p; In English; AIAA/AAS Astrodynamics Specialist Conference, 5-8 Aug.
2002, Monterey, CA, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA; No Copyright; Avail: Issuing
Activity; Abstract Only

A growing interest in formation flying satellites demands development and analysis of control and estimation algorithms for
station-keeping and formation maneuvering. This paper discusses the development of a discrete linear-quadratic-regulator control
algorithm for formationsin the vicinity of the L2 sun-earth libration point. The development of an appropriate Kalman filter is
included as well. Simulations are created for the analysis of the station-keeping and various formation maneuvers of the Stellar
Imager mission. The simulations provide tracking error, estimation error, and control effort results. From the control effort, useful
design parameters such as deltaV and propellant mass are determined. For formation maneuvering, the formation spacecraft track
to within 4 meters of their desired position and within 1.5 millimeters per second of their desired zero velocity. The filter, with
few exceptions, keeps the estimation errors within their three-sigma values. Without noise, the controller performs extremely well,
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with the formation spacecraft tracking to within several micrometers. Each spacecraft uses around 1 to 2 grams of propellant per
maneuver, depending on the circumstances.

Author

Formation Flying; Sun; Earth (Planet); Libration; Satellite Attitude Control; Algorithms

20020067729 NASA Goddard Space Flight Center, Greenbelt, MD USA
TheManeuver Planning Processfor the Microwave Anisotropy Probe (MAP) Mission
Mesarch, Michael A., NASA Goddard Space Flight Center, USA; Andrews, Stephen, NASA Goddard Space Flight Center, USA;
[2002]; 1p; In English; AIAA/AAS Astrodynamics Specialist Conference, 5-8 Aug. 2002, Monterey, CA, USA; Sponsored by
American Inst. of Aeronautics and Astronautics, USA; No Copyright; Avail: Issuing Activity; Abstract Only

The Microwave Anisotropy Probe (MAP) was successfully launched from Kennedy Space Center’s Eastern Range on June
30, 2001. MAP will measure the cosmic microwave background as afollow up to NASA's Cosmic Background Explorer (COBE)
mission from the early 1990's. MAP will take advantage of its mission orbit about the Sun-Earth/Moon L2 Lagrangian point to
produce results with higher resolution, sensitivity, and accuracy than COBE. A strategy comprising highly eccentric phasing loops
with alunar gravity assist was utilized to provide a zero-cost insertion into alissajous orbit about L2. Maneuvers were executed
at the phasing loop perigeesto correct for launch vehicle errors and to target the lunar gravity assist so that a suitable orbit at L2
was achieved. This paper will discuss the maneuver planning process for designing, verifying, and executing MAP's maneuvers.
A discussion of the tools and how they interacted will aso be included. The maneuver planning process was iterative and crossed
severa disciplines, including trajectory design, attitude control, propulsion, power, thermal, communications, and ground
planning. Several commercial, off-the-shelf (COTS) packages were used to design the maneuvers. STK/Astrogator was used as
the trajectory design tool. All maneuvers were designed in Astrogator to ensure that the Moon was met at the correct time and
orientation to provide the energy needed to achieve an orbit about L2. The Mathworks Matlab product was used to develop atool
for generating command quaternions. The command quaternion table (CQT) was used to drive the attitude during the perigee
maneuvers. The MatrixX toolset, originally written by Integrated Systems, Inc., now distributed by Mathworks, was used to create
HiFi, ahigh fidelity simulator of the MAP attitude control system. HiFi was used to test the CQT and to make sure that all attitude
requirements were met during the maneuver. In addition, all ACS data plotting and output were generated in MatrixX. A final
test used FlatSat, a real-time hardware-in-the-loop simulator, which used identical MAP flight code to simulate operations on the
spacecraft. Simulations in FlatSat allowed the MAP team to verify maneuver commands, timing, and spacecraft configuration
before the commands were sent up to the spacecraft for execution. The MAP maneuver team successfully pieced together all of
these COT S tools for designing MAP's maneuvers and MAP is now collecting data at L 2.
Author
Anisotropy; Cosmic Background Explorer Satellite; Earth-Moon System; Sun; Spacecraft Maneuvers, Space Probes,
Microwaves

20020067761 NASA Marshall Space Flight Center, Huntsville, AL USA
Technology Development Activities for the Space Environment and I ts Effects On Spacecr aft
Kauffman, Billy, NASA Marshall Space Flight Center, USA; Hardage, Donna, NASA Marshall Space Flight Center, USA; Minor,
Jody, NASA Marshall Space Flight Center, USA; [2002]; 1p; In English; AIAA/ICAS International Air and Space Symposium
and Exposition: The Next 100 Years, Jul. 2003, Dayton, OH, USA; Sponsored by American Inst. of Aeronautics and Astronautics,
USA; No Copyright; Avail: Issuing Activity; Abstract Only

Reducing size and weight of spacecraft, along with demanding increased performance capabilities, introduces many
uncertainties in the engineering design community on how emerging microel ectronics will perform in space. The engineering
design community is forever behind on obtaining and devel oping new tools and guidelines to mitigate the harmful effects of the
space environment. Adding to this complexity is the push to use Commercial-off-the-Shelf (COTS) and shrinking
microel ectronics behind less shielding and the potential usage of unproven technologies such as large solar sail structures and
nuclear electric propulsion. In order to drive down these uncertainties, various programs are working together to avoid duplication,
save what resources are available in this technical area and possess a focused agenda to insert these new developmentsinto future
mission designs. This paper will describe the relationship between the Living With a Star: Space Environment Testbeds Project
and NASA'’s Space Environments and Effects (SEE) Program and their technology development activities funded as a result from
the recent SEE Program’s NASA Research Announcement.
Author
Aerospace Environments; Microelectronics; Shielding; Solar Sails
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20020067776 NASA Goddard Space Flight Center, Greenbelt, MD USA
Results of NASA's First Autonomous For mation Flying Experiment: Earth Observing-1 (EO-1)
Folta, David, NASA Goddard Space Flight Center, USA; Hawkins, Albin, Al Solutions, Inc., USA; [2002]; 1p; In English;
AIAA/AAS Astodynamics Specialist Conference, 5-8 Aug. 2002, Monterey, CA, USA; Sponsored by American Inst. of
Aeronautics and Astronautics, USA; No Copyright; Avail: Issuing Activity; Abstract Only

NASA's first autonomous formation flying mission completed its primary goal of demonstrating an advanced technology
called enhanced formation flying. To enable this technology, the Flight Dynamics Analysis Branch at the Goddard Space Flight
Center implemented a universal 3-axis formation flying algorithm in an autonomous executive flight code onboard the New
Millennium Program’s (NMP) Earth Observing-1 (EO-1) spacecraft. This paper describes the mathematical background of the
autonomous formation flying algorithm, the onboard flight design and the validation results of this unique system. Results from
fully autonomous maneuver control are presented as comparisons between the onboard EO-1 operational autonomous control
system called AutoCon, its ground-based predecessor used in operations, and the original standalone algorithm. Maneuvers
discussed encompass reactionary, routine formation maintenance, and inclination control. Orbital datais also examined to verify
that all formation flying requirements were met.
Author
Autonomy; Formation Flying; Earth Observing System (EOS); Algorithms, NASA Programs

20020068009 New Mexico State Univ., Las Cruces, NM USA

Pyrotechnically Operated Valvesfor Testing and Flight

Conley, Edgar G., New Mexico State Univ., USA; [2002]; 6p; In English

Contract(s)/Grant(s): NAG13-02046; RTOP 334-20-00-00-00-64; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche
Pyrovalves still warrant careful description of their operating characteristics, which is consistent with the NASA mission -

to assure that both testing and flight hardware perform with the utmost reliability. So, until the development and qualification of

the next generation of remotely controlled valves, in al likelihood based on shape memory alloy technology, pyrovalves will

remain ubiquitous in controlling flow systems aloft and will possibly see growing use in ground-based testing facilities. In order

to assist NASA in accomplishing this task, we propose a three-phase, three-year testing program. Phase | would set up an

experimental facility, a’test rig’ in close cooperation with the staff located at the White Sands Test Facility in Southern New

Mexico.

Derived from text

Fuel Valves, Structural Reliability; Design Analysis

20020068016 NASA Marshall Space Flight Center, Huntsville, AL USA
Restraining L oose Equipment Aboard the I nternational Space Station: The Payload Equipment Restraint System
Smith, Kenneth A., NASA Marshall Space Flight Center, USA; Reynolds, D. W., NASA Marshall Space Flight Center, USA;
[2002]; 1p; In English; 23rd International Symposium on Space Technology and Science, 26 May - 2 Jun. 2002, Matsue, Japan
Report No.(s): ISTS-2002-f-28; No Copyright; Avail: Issuing Activity; Abstract Only

Asthe International Space Station (1SS) grows, so do the supplies and equipment needed to support its daily operations. Each
day many items must be unstowed and relocated to various worksites so they are readily available to the crew. Due to the lack
of gravity, these items may become loose and float away if not restrained. The Payload Equipment Restraint System was devel oped
to meet the new and unique challenge of restrain no |oose equipment aboard the I SS.
Author
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20020068481 NASA Marshall Space Flight Center, Huntsville, AL USA
Characterization of Space Environmental Effects on Candidate Solar Sail Material
Edwards, David, NASA Marshall Space Flight Center, USA; Hubbs, Whitney, NASA Marshall Space Flight Center, USA;
Stanaland, Tesia, NASA Marshall Space Flight Center, USA; [2002]; 1p; In English; 47th SPIE Annua Meeting: International
Symposium on Optical Science and Technology, 7-11 Jul. 2002, Seettle, WA, USA; Sponsored by International Society for Optical
Engineering, USA; No Copyright; Avail: Issuing Activity; Abstract Only

The National Aeronautics and Space Administration’s (NASA) Marshall Space Flight Center (MSFC) is concentrating
research into the utilization of photonic materials for spacecraft propulsion. Spacecraft propulsion, using photonic materias, will
be achieved using a solar sail. A solar sail operates on the principle that photons, originating from the sun, impart pressure to the
sail and therefore provide a source for spacecraft propulsion. The pressure imparted to a solar sail can be increased, up to afactor
of two if the sunfacing surface is perfectly reflective. Therefore, these solar sails are generally composed of a highly reflective
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metallic sun-facing layer, athin polymeric substrate and occasionally a highly emissive back surface. The Space Environmental
Effects Team, at MSFC, is actively characterizing candidate solar sail material to evaluate the thermo-optical and mechanical
properties after exposure to radiation environments simulating orbital environments. This paper describes the results of three
candidate materials after exposure to a simulated Geosynchronous Transfer Orbit (GTO). Thisisthe first known characterization
of solar sail material exposed to space simulated radiation environments. The technique of radiation dose versus material depth
profiling was used to determine the orbital equivalent exposure doses. The solar sail exposure procedures and results of the
material characterization will be discussed.

Author

Photonic Propulsion; Space Environment Smulation; Materials Selection; Solar Sails; Radiation Damage; Space Weathering

20020068821 Pace Univ., Dept. of Chemistry and Physical Sciences, New York, NY USA
The Solar-Sail Launched Interstellar Probe: Pre-Perihelion Trajectories and Application of Holography
Matloff, Gregory L., Pace Univ., USA; Research Reports: 2001 NASA/ASEE Summer Faculty Fellowship Program; July 2002,
pp. XXX-1 - XXX-6; In English; Also announced as 20020068792; No Copyright; Avail: CASI; A02, Hardcopy; A03, Microfiche
Design of missions beyond our solar system presents many challenges. Here, we consider certain aspects of the solar-sail
launched interstellar probe (1SP), a spacecraft slated for launch in the 2010 time period that is planned to reach the heliopause,
at 200 Astronomical Units (AU) from the Sun after aflight of about 20-years duration. The baseline mission under consideration
by NASA / JPL has asail radius of 200 m, a science payload of 25 kg, a spacecraft areal mass thickness of about two grams per
sguare meter and is accelerated out of the solar system at about 14 AU per year after performing a perihelion pass of about 0.25
AU. In current plans, the sail isto be dropped near Jupiter’s orbit (5.2 AU from the Sun) on the outbound trajectory leg. One aspect
of this study is application of arealistic model of sail thermo-optics to sail kinematics that includes diffuse / specular reflectance
and sail roughness. The effects of solar-wind degradation of sail material, based on recent measurements at the NASA MSFC
(Marshall Space Flight Center) Space Environment Facility were incorporated in the kinematical model. After setting initial and
final conditions for the spacecraft, trajectory was optimized using the provision of variable sail aspect angle. The second phase
of the study included consideration of rainbow holography as a medium for a message plague that would be carried aboard the
ISP in the spirit of the message plaques aboard Pioneer 10 /11 and Voyager 1 /2. A prototype holographic message plague was
designed and created by artist C. Bangs with the assistance of Ana Maria Nicholson and Dan Schweitzer of the Center for
Holographic Artsin Long Island City, NY. The piece was framed by Simon Liu Inc. of Brooklyn, NY. Concurrent to the creation
of the prototype message plague, we explored the potential of this medium to transmit large amounts of visual information to any
extraterrestrial civilization that might detect and intercept ISP, It was also necessary to investigate possible degradation of
holograms by the space environment. We developed a new way of characterizing the optical quality of holograms.
Author
Spacecraft Trajectories;, Solar Sails; Kinematics; Interstellar Spacecraft; Holography; Extraterrestrial Communication

20020068839 Illinois Univ., Dept. of Aeronautical and Astronautical Engineering, Urbana-Champaign, IL USA
Orbital Propagation of Momentum Exchange Tether Systems
Westerhoff, John, Illinois Univ., USA; Research Reports: 2001 NASA/ASEE Summer Faculty Fellowship Program; July 2002,
pp. L1I1-1 - LI1I-5; In English; Also announced as 20020068792; No Copyright; Avail: CASI; A01, Hardcopy; A03, Microfiche
An advanced concept in in-space transportation currently being studied is the Momentum-Exchange/Electrodynamic
Reboost Tether System (MXER). The system acts as a large momentum wheel, imparting a Av to a payload in low earth orbit
(LEO) at the expense of its own orbital energy. After throwing a payload, the system reboosts itself using an electrodynamic tether
to push against Earth’s magnetic field and brings itself back up to an operationa orbit to prepare for the next payload. The ability
to reboost itself allows for continued reuse of the system without the expenditure of propellants. Considering the cost of lifting
propellant from the ,ground to LEO to do the same Av boost at $10000 per pound, the system cuts the launch cost of the payload
dramatically, and subsequently, the MXER system pays for itself after a small number of missions.1 One of the technical hurdles
to be overcome with the MXER concept is the rendezvous maneuver. The rendezvous window for the capture of the payload is
on the order of afew seconds, as opposed to traditional docking maneuvers, which can take as long ets necessary to complete a
precise docking. The payload, therefore, must be able to match its orbit to meet up with the capture device on the end of the tether
at a specific time and location in the future. In order to be able to determine that location, the MXER system must be numerically
propagated forward in time to predict where the capture device will be at that instant. It should be kept in mind that the propagation
computation must be done faster than real-time. This study focuses on the efforts to find and/or build the tools necessary to
numerically propagate the motion of the MXER system as accurately as possible.
Author
Motion Smulation; Tethering; Orbital Rendezvous; Payloads
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20020068977 NASA Goddard Space Flight Center, Greenbelt, MD USA
Prelaunch Instrument Calibration in the Real World: The GOES Example
Murphy-Morris, J., NASA Goddard Space Flight Center, USA; Wack, E., Massachusetts Inst. of Tech., USA; Oct. 01, 2002; 1p;
In English; No Copyright; Avail: Issuing Activity; Abstract Only

The pre-launch ground infrared calibration of the Geostationary Operational Environmental Satellite (GOES) N-Q Imager
and Sounder is presented. Ground calibration provides information necessary to the accurate on-orbit calibration of these
radiometers. Infrared channels are calibrated in athermal vacuum environment, under minimum and maximum mission operation
temperatures, using a variable-temperature warm target to simulate the Earth scene and a cold target to simulate the space scene.
Brightness temperatures derived from observation of the instrument internal calibration target, used for on-orbit calibration, are
compared to brightness temperatures of the external calibration target as a check of relative accuracy using these two sources.
Changesto the GOES N-Q specification from GOES I-M are highlighted, as well as results of noise, relative calibration accuracy,
and spectral response performance to date. For completeness, results of spatial and pointing performance will be presented.
Enhancements to test methodol ogy and data processing techniques are highlighted throughout.
Author
Accuracy; Calibrating; Data Processing; Thermal Environments

20020069074 National Aerospace Lab., Amsterdam Netherlands

Simulation of Liquid Dynamics Onboard Sloshsat FLEVO

Vreeburg, J. P. B.; Aug. 1999; In English

Report No.(s): PB2002-105870; NLR-TP-99236; No Copyright; Avail: National Technical Information Service (NTIS)

The Sloshsat FLEV O project has an Investigators Working Group which prepared orbital experiments on the behaviour of
liquid in spacecraft. These are to be performed with a dedicated small satellite, of about 90 kg empty weight and about 34 kg of
water in a87 litre tank. The spacecraft dynamics are simulated by SMS, the Sloshsat Motion Simulator. SM'S predictions and those
generated by a computational fluid dynamic (CFD) simulation are compared for an example.

NTIS
Foacecraft Control; Tanks (Containers); Synchronous Meteorological Satellite

20020070372 NASA Marshall Space Flight Center, Huntsville, AL USA
The Implementation of Payload in an Operational Environment
Cissom, R. D., NASA Marshall Space Flight Center, USA; Horvath, Tim J., NASA Marshall Space Flight Center, USA; Watson,
Kristi S., Teledyne Brown Engineering, USA; [2002]; 6p; In English; Joint ESA/NASA Spaceflight Safety Conference, 11-14
Jun. 2002, Noordwijk, Netherlands; Sponsored by European Space Agency. European Space Research and Technology Center,
ESTEC, Netherlands
Contract(s)/Grant(s): NAS8-50000; No Copyright; Avail: CASI; A02, Hardcopy; AOL, Microfiche

The objective of this paper is to define the safety life-cycle process for a payload beginning with the output of the Payload
Safety Review Panel and continuing through the life of the payload on-orbit. It focuses on the processes and products of the
operations safety implementation through the increment preparations and real-time operations processes. In addition, the paper
addresses the role of the Payload Operations and Integration Center and the interfaces to the International Partner Payload Control
Centers.
Author
Payload Control; Safety; Life (Durability)

20020070629 NASA Glenn Research Center, Cleveland, OH USA
An Object Oriented Extensible Architecture for Affordable Aerospace Propulsion Systems
Follen, Gregory J., NASA Glenn Research Center, USA; [2002]; 11p; In English; Applied Vehicle Technology Conference, 22-26
Apr. 2002, Paris, France
Contract(s)/Grant(s): RTOP 704-01-13; No Copyright; Avail: CASl; A03, Hardcopy; A01, Microfiche

Driven by a need to explore and develop propulsion systems that exceeded current computing capabilities, NASA Glenn
embarked on a novel strategy leading to the development of an architecture that enables propulsion simulations never thought
possible before. Full engine 3 Dimensional Computational Fluid Dynamic propulsion system simulations were deemed
impossible due to the impracticality of the hardware and software computing systems required. However, with a software
paradigm shift and an embracing of parallel and distributed processing, an architecture was designed to meet the needs of future
propulsion system modeling. The author suggests that the architecture designed at the NASA Glenn Research Center for
propulsion system modeling has potential for impacting the direction of development of affordable weapons systems currently
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under consideration by the Applied Vehicle Technology Panel (AVT). This paper discusses the salient features of the NPSS
Architecture including its interface layer, object layer, implementation for accessing legacy codes, numerical zooming
infrastructure and its computing layer. The computing layer focuses on the use and deployment of these propulsion simulations
on parallel and distributed computing platforms which has been the focus of NASA Ames. Additional features of the object
oriented architecture that support MultiDisciplinary (MD) Coupling, computer aided design (CAD) access and MD coupling
objectswill be discussed. Included will be a discussion of the successes, challenges and benefits of implementing this architecture.
Author

Computational Fluid Dynamics, Computer Aided Design; Computer Programs; Propulsion System Configurations; Spacecr aft
Propulsion

20
SPACECRAFT PROPULSION AND POWER

Includes main propulsion systems and components, e.g., rocket engines; and spacecraft auxiliary power sources. For related
information, see also 07 Aircraft Propulsion and Power; 28 Propellants and Fuels; 15 Launch Vehicles and Launch Operations; and 44
Energy Production and Conversion.

20020067732 ATK-Thiokol Propulsion, Brigham City, UT USA
Hybrid Propulsion Testing at Mar shall Space Flight Center
Prince, Andrew S., NASA Marshall Space Flight Center, USA; Jul. 09, 2002; 11p; In English; 38th AIAA/ASME/SAE/ASEE
Joint Propulsion Conference and Exhibit, 7-10 Jul. 2002, Indianapolis, IN, USA; Sponsored by American Inst. of Aeronautics
and Astronautics, USA; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Hybrid propulsion testing involving eleven and twenty-four inch motors performed at the Marshall Space Flight Center
(MSFC) from the early 1990's to the present are discussed. Topics covered include: Solid Propulsion Investigation Program, Joint
NASA Industry Research and Development (JJRAD) program, Large Subscale Solid Rocket Combustion Simulator (LSSRCS),
Hybrid Propulsion Demonstration Program (HPDP), Hybrid Propulsion for Launch Vehicle Booster (HPTLV), Peroxide Hybrid
Upper Stage (PHUS) and Solid Fuel Torch (SFT).
CAS
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20020068094 Michigan Univ., Dept. of Aerospace Engineering, Ann Arbor, Ml USA

A Comprehensive I nvestigation of the Role of Vacuum Facility Pressure on High-Power Hall Thruster Testing Final

Report, Nov. 2000-Nov 2001

Gallimore, Alec D.; Walker, Mitchell R.; Hofer, Richard R.; Jun. 2002; 61p; In English

Contract(s)/Grant(s): F49620-01-1-0061

Report No.(s): AD-A404124; AFRL-SR-AR-TR-02-0223; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche
Closed-Drift Hall thrusters (CDTs) have great potential in satisfying many of the spacecraft propulsion needs of the USA Air

Force for the next several decades. Its combination of high specific impulse, high thrust efficiency, and high thrust density makes

it very attractive for anumber of earth-orbit missions. However, due to the wide range of facilitiesused in CDT testing, it is difficult

for researchers to make adequate comparisons between data sets because of both dissimilar instrumentation and backpressures.

Thus, atool is needed that allows researchers to obtain relevant plume data for avariety of chambers and backpressures. to this

end, our work for this one-year effort has focused on studying the effectiveness of collimated Faraday probesin obtaining ion

current density profiles of CDTs. A collimated probe is attractive because it offers the possibility of obtaining the trueion current

density profile regardless of facility pumping speed by filtering low-energy charge-exchange collisions ions from the collector.

We compare the ion current density profiles obtained simultaneously with collimated and 'nude’ probes one meter from a CDT,

at two facility pumping speeds and at thruster power levels between 1.5 and 5.0 kW.

DTIC

Hall Effect; Thrustors; Electric Propulsion

20020068797 Oakwood Coll., Mathematics and Computer Science Dept., Huntsville, AL USA

Advanced Computing Technologies for Rocket Engine Propulsion Systems: Object-Oriented Design with C++

Bekele, Gete, Oakwood Coll., USA; Research Reports: 2001 NASA/ASEE Summer Faculty Fellowship Program; July 2002, pp.
V-1 - V-22; In English; Also announced as 20020068792; No Copyright; Avail: CASI; A03, Hardcopy; A03, Microfiche
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This document explores the use of advanced computer technologies with an emphasis on object-oriented design to be applied
in the development of software for arocket engine to improve vehicle safety and reliability. The primary focus is on phase one
of this project, the smart start sequence module. The objectives are: 1) to use current sound software engineering practices,
object-orientation; 2) to improve on software development time, maintenance, execution and management; 3) to provide an
alternate design choice for control, implementation, and performance.

Derived from text
C++ (Programming Language); Object-Oriented Programming; Rocket Engines, Software Engineering

20020068809 Memphis Univ., Electrical and Computer Engineering Dept., Memphis, TN USA
Magnetized Target Fusion
Griffin, Steven T., Memphis Univ., USA; Research Reports: 2001 NASA/ASEE Summer Faculty Fellowship Program; July 2002,
pp. XVIII-1 - XVIII-6; In English; Also announced as 20020068792; No Copyright; Avail: CASI; A02, Hardcopy; AO3,
Microfiche

Magnetized target fusion (MTF) is under consideration as a means of building alow mass, high specific impulse, and high
thrust propulsion system for interplanetary travel. This unique combination isthe result of the generation of a high temperature
plasma by the nuclear fusion process. This plasma can then be deflected by magnetic fields to provide thrust. Fusion isinitiated
by asmall traction of the energy generated in the magnetic coils due to the plasma's compression of the magnetic field. The power
gain from afusion reaction is such that inefficiencies due to thermal neutrons and coil losses can be overcome. Since the fusion
reaction products are directly used for propulsion and the power to initiate the reaction is directly obtained from the thrust
generation, no massive power supply for energy conversion is required. The result should be alow engine mass, high specific
impulse and high thrust system. The key isto successfully initiate fusion as a proof-of-principle for this application. Currently
MSFC isimplementing M TF proof-of-principle experiments. This involves many technical details and ancillary investigations.
Of these, selected pertinent issues include the properties, orientation and timing of the plasma guns and the convergence and
interface development of the " pusher” plasma. Computer simulations of the target plasma’s behavior under compression and the
convergence and mixing of the gun plasma are under investigation. This work is to focus on the gun characterization and
development asit relates to plasmainitiation and repeatability.
Author
Plasma Propulsion; Fusion Propulsion; Plasma Guns; Controlled Fusion; Targets, High Temperature Plasmas; Magnetic Coils;
Magnetic Fields

20020068818 State Univ. of East Tennessee, Dept. of Technology, Johnson City, TN USA
3-D Visualization in Support of Advanced Propulsion
Kyzar, Jan P, State Univ. of East Tennessee, USA; Research Reports: 2001 NASA/ASEE Summer Faculty Fellowship Program;
July 2002, pp. XXVI11-1 - XXVI1I1-5; In English; Also announced as 20020068792; No Copyright; Avail: CASI; A01, Hardcopy;
A03, Microfiche

The tools and techniques of three-dimensional computer imaging and animation are more than just a bag of new tricks. They
have the power to communicate, inspire, and move the minds of people. Through these animations, it is the intent of the author
to help the Propulsion Research Center educate and inspire the public about the vast possibilities of space exploration using Fission
Electric Propulsion systems.
Derived from text
Computer Animation; Space Exploration; Education; Presentation

20020068824 Kettering Univ., Dept. of Mechanical Engineering, Flint, M1 USA
Multi-Zone Liquid Thrust Chamber Performance Code with Domain Decomposition for Parallel Processing
Navaz, Homayun K., Kettering Univ., USA; Research Reports: 2001 NASA/ASEE Summer Faculty Fellowship Program; July
2002, pp. XXXV-1 - XXXV-5; In English; Also announced as 20020068792; No Copyright; Avail: CASI; A01, Hardcopy; A03,
Microfiche

Computational Fluid Dynamics (CFD) has considerably evolved in the last decade. There are many computer programs that
can perform computations on viscous internal or external flows with chemical reactions. CFD has become a commonly used tool
in the design and analysis of gas turbines, ramjet combustors, turbo-machinery, inlet ducts, rocket engines, jet interaction, missile,
and ramjet nozzles. One of the problems of interest to NASA has always been the performance prediction for rocket and
air-breathing engines. Due to the complexity of flow in these enginesit is necessary to resolve the flowfield into afine mesh to
capture quantities like turbulence and heat transfer. However, calculation on a high-resolution grid is associated with a
prohibitively increasing computational time that can downgrade the value of the CFD for practical engineering calculations. The
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Liquid Thrust Chamber Performance (LTCP) code was developed for NASA/MSFC (Marshall Space Flight Center) to perform
liquid rocket engine performance calculations. This code is a2D/axisymmetric full Navier-Stokes (NS) solver with fully coupled
finite rate chemistry and Eulerian treatment of liquid fuel and/or oxidizer droplets. One of the advantages of this code has been
the resemblance of itsinput file to the JANNAF (Joint Army Navy NASA Air Force Interagency Propulsion Committee) standard
TDK code, and its automatic grid generation for JANNAF defined combustion chamber wall geometry. These options minimize
the learning effort for TDK users, and make the code a good candidate for performing engineering calculations. Although the
LTCP code was devel oped for liquid rocket engines, it is a general-purpose code and has been used for solving many engineering
problems. However, the single zone formulation of the LTCP has limited the code to be applicable to problems with complex
geometry. Furthermore, the computational time becomes prohibitively large for high-resolution problems with chemistry,
two-equation turbulence model, and two-phase flow. to overcome these limitations, the LTCP code is rewritten to include the
multi-zone capability with domain decomposition that makes it suitable for parallel processing, i.e., enabling the code to run every
zone or sub-domain on a separate processor. This can reduce the run time by afactor of 6 to 8, depending on the problem.
Author

Computational Fluid Dynamics; Liquid Propellant Rocket Engines; Performance Prediction; Parallel Processing (Computers)

20020068838 Vanderbilt Univ., Mechanical Engineering Dept., TN USA
M easuring Rocket Engine Temper atures with Hydrogen Raman Spectroscopy
Wehrmeyer, Joseph A., Vanderbilt Univ., USA; Research Reports: 2001 NASA/ASEE Summer Faculty Fellowship Program; July
2002, pp. LI1I-1 - LII-5; In English; Also announced as 20020068792; No Copyright; Avail: CASI; A01, Hardcopy; A03,
Microfiche

L aser-based combustion diagnostics, such as single-pulse UV Raman spectroscopy and visible Raman spectroscopy, have
been successfully applied to optically-accessible rocket-like test articles. If an independent pressure measurement is available,
Raman major species concentration measurements can also provide a temperature measurement. However it is desirable to obtain
a Raman-derived temperature measurement without the need for simultaneous pressure measurement, especially when chamber
pressure may vary spatially. This report describes Raman temperature measurements obtained by exploiting the variation in shape
of the H2 Raman spectrum. Hydrogen is advantageous since it is ubiquitous in H2-O2 systems and its Raman spectrum is simpler
than for other diatomics. However the influence of high pressure on the H2 Raman spectrum must be investigated. At moderate
pressures, well below those of rocket engines, the Raman spectra of O2 and N2 are known to become featureless due to collisional
broadening.
Author
Temperature Measurement; Raman Spectroscopy; Diatomic Molecules, Hydrogen

20020069015 Thiokol Propulsion, Huntsville, AL USA
Space Shuttle Five-Segment Booster (Short Course)
Graves, Stanley R., Thiokol Propulsion, USA; [2002]; 29p; In English; AIAA RSRM Short Course, 7-10 Jul. 2002, Indianapalis,
IN, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA; Original contains color illustrations
Contract(s)/Grant(s): NAS8-97238; No Copyright; Avail: CASI; A03, Hardcopy; AOL, Microfiche

NASA is considering upgrading the Space Shuttle by adding a fifth segment (FSB) to the current four-segment solid rocket
booster. Course materials cover design and engineering issues related to the Reusable Solid Rocket Motor (RSRM) raised by the
addition of afifth segment to the rocket booster. Topics cover include: four segment vs. five segment booster, abort modes, FSB
grain design, erosive burning, enhanced propellant burn rate, FSB erosive burning model development and hardware
configuration.
CAS
Foace Shuttle Boosters; Space Shuttles; Booster Rocket Engines

20020070378 NASA Marshall Space Flight Center, Huntsville, AL USA

Phase 1 Space Fission Propulsion Energy Source Design

Houts, Mike, NASA Marshall Space Flight Center, USA; VanDyke, Melissa, NASA Marshall Space Flight Center, USA; Godfroy,
Tom, NASA Marshall Space Flight Center, USA; Pedersen, Kevin, NASA Marshall Space Flight Center, USA; Martin, James,
NASA Marshall Space Flight Center, USA; Dickens, Ricky, Microcraft, Inc., USA; Salvail, Pat, NASA Marshall Space Flight
Center, USA; Hrbud, Ivana, NASA Marshall Space Flight Center, USA; Carter, Robert, NASA Marshall Space Flight Center,
USA; [2002]; 11p; In English; 2002 American Nuclear Society Meeting: International Congress on Advanced Nuclear Power
Plants, 9-13 Jun. 2002, Hollywood, FL, USA; Sponsored by American Nuclear Society, USA; No Copyright; Avail: CASI; A03,
Hardcopy; A01, Microfiche
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Fission technology can enable rapid, affordable accessto any point in the solar system. If fission propulsion systems are to
be developed to their full potential; however, near-term customers must be identified and initial fission systems successfully
developed, launched, and operated. Studies conducted in fiscal year 2001 (1ISTP, 2001) show that fission electric propulsion
(FEP) systems with a specific mass at or below 50 kg/kWijet could enhance or enable numerous robotic outer solar system missions
of interest. At the required specific mass, it is possible to develop safe, affordable systems that meet mission requirements. to help
select the system design to pursue, eight evaluation criteria were identified: system integration, safety, reliability, testability,
specific mass, cost, schedule, and programmatic risk. A top-level comparison of four potential concepts was performed: a
Testable, Passive, Redundant Reactor (TPRR), a Testable Multi-Cell In-Core Thermionic Reactor (TMCT), a Direct Gas Cooled
Reactor (DGCR), and a Pumped Liquid Metal Reactor.(PLMR). Development of any of the four systems appears feasible.
However, for power levels up to at least 500 kWt (enabling electric power levels of 125-175 kWe, given 25-35% power conversion
efficiency) the TPRR has advantages related to several criteriaand is competitive with respect to all. Hardware-based research
and development has further increased confidence in the TPRR approach. Successful development and utilization of a” Phase I”
fission electric propulsion system will enable advanced Phase 2 and Phase 3 systems capable of providing rapid, affordable access
to any point in the solar system.

Author
Soace Power Reactors; Electric Propulsion; Mission Planning; Systems Integration

20020070541 NASA Glenn Research Center, Cleveland, OH USA
Battery Reinitialization of the Photovoltaic Module of the International Space Station
Hajela, Gyan, Boeing Co., USA; Cohen, Fred, Boeing Co., USA; Dalton, Penni, NASA Glenn Research Center, USA; July 2002;
11p; In English; 37th Intersociety Energy Conversion Engineering Conference, 28 Jul. - 2 Aug. 2002, Washington, DC, USA,;
Sponsored by Electron Devices Society, USA
Contract(s)/Grant(s): RTOP 478-29-10
Report No.(s): NASA/TM-2002-211713; E-13464; NAS 1.15:211713; IECEC-2002-20033; No Copyright; Avail: CASI; A03,
Hardcopy; A01, Microfiche

The photovoltaic (PV) module on the International Space Station (ISS) has been operating since November 2000 and
supporting electric power demands of the ISS and its crew of three. The PV module contains photovoltaic arrays that convert solar
energy to electrical power and an integrated equipment assembly (IEA) that houses electrical hardware and batteries for electric
power regulation and storage. Each PV module contains two independent power channels for fault tolerance. Each power channel
contains three batteries in parallel to meet its performance requirements and for fault tolerance. Each battery consists of 76
Ni-Hydrogen (Ni-H2) cellsin series. These 76 cells are contained in two orbital replaceable units (ORU) that are connected in
series. On-orhit data are monitored and trended to ensure that all hardware is operating normally. Review of on-orbit data showed
that while five batteries are operating very well, one is showing signs of mismatched ORUs. The cell pressure in the two ORUs
differs by an amount that exceeds the recommended range. The reason for this abnormal behavior may be that the two ORUs have
different use history. An assessment was performed and it was determined that capacity of this battery would be limited by the
lower pressure ORU. Steps are being taken to reduce this pressure differential before battery capacity drops to the point of affecting
its ability to meet performance requirements. As a first step, a battery reinitialization procedure was developed to reduce this
pressure differential. The procedure was successfully carried out on-orbit and the pressure differential was reduced to the
recommended range. This paper describes the battery performance and the consequences of mismatched ORUSs that make a
battery. The paper also describes the reinitialization procedure, how it was performed on orbit, and battery performance after the
reinitialization. On-orbit data monitoring and trending is an ongoing activity and it will continue as I SS assembly progresses.
Author
Photovoltaic Cells; Solar Energy; Fault Tolerance

20020070608 NASA Glenn Research Center, Cleveland, OH USA
International Space Station Nickel-Hydrogen Battery On-Or bit Performance
Dalton, Penni, NASA Glenn Research Center, USA; Cohen, Fred, Boeing Co., USA; July 2002; 11p; In English; 37th Intersociety
Energy Conversion Engineering Conference, 28 Jul. - 2 Aug. 2002, Washington, DC, USA; Sponsored by Electron Devices
Society, USA
Contract(s)/Grant(s): RTOP 478-29-10
Report No.(s): NASA/TM-2002-211721; E-13472; NAS 1.15:211721; IECEC-2002-20091; No Copyright; Avail: CASI; A03,
Hardcopy; AO1, Microfiche

International Space Station (ISS) Electric Power System (EPS) utilizes Nickel-Hydrogen (Ni-H2) batteries as part of its
power system to store electrical energy. The batteries are charged during insolation and discharged during eclipse. The batteries
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are designed to operate at a 35 percent depth of discharge (DOD) maximum during normal operation. Thirty-eight individual
pressure vessel (IPV) Ni-H2 battery cells are series-connected and packaged in an Orbital Replacement Unit (ORU). Two ORUs
are series-connected utilizing atotal of 76 cellsto form one battery. The ISSisthe first application for low earth orbit (LEO) cycling
of this quantity of series-connected cells. The P6 (Port) Integrated Equipment Assembly (IEA) containing the initial 1SS
high-power components was successfully launched on November 30, 2000. The |EA contains 12 Battery Subassembly ORUs (6
batteries) that provide station power during eclipse periods. This paper will discuss the battery performance data after eighteen
months of cycling.

Author

Nickel Hydrogen Batteries;, Space Sation Power Supplies; Pressure Viessels

20020070612 NASA Glenn Research Center, Cleveland, OH USA
Validation of International Space Station Electrical Performance Model Via On-Orbit Telemetry
Jannette, Anthony G., Analex Corp., USA; Hojnicki, Jeffrey S., NASA Glenn Research Center, USA; McKissock, David B.,
NASA Glenn Research Center, USA; Fincannon, James, NASA Glenn Research Center, USA; Kerslake, Thomas W., NASA
Glenn Research Center, USA; Rodriguez, Carlos D., NASA Glenn Research Center, USA; July 2002; 11p; In English; 37th
Intersociety Energy Conversion Engineering Conference, 28 Jul. - 2 Aug. 2002, Washington, DC, USA; Sponsored by Electron
Devices Society, USA
Contract(s)/Grant(s): RTOP 575-15-69
Report No.(s): NASA/TM-2002-211803; E-13498; NAS 1.15:211803; |ECEC-2002-20007; No Copyright; Avail: CASI; A03,
Hardcopy; A01, Microfiche

Thefirst U.S. power module on International Space Station (1SS) was activated in December 2000. Comprised of solar arrays,
nickel-hydrogen (NiH2) batteries, and a direct current power management and distribution (PMAD) system, the electric power
system (EPS) supplies power to housekeeping and user electrical loads. Modeling EPS performance is needed for several reasons,
but primarily to assess near-term planned and off-nominal operations and because the EPS configuration changes over the life
of the ISS. The System Power Analysis for Capability Evaluation (SPACE) computer code is used to assess the ISS EPS
performance. This paper describes the process of validating the SPACE EPS model via |SS on-orhit telemetry. to accomplish this
goal, telemetry was first used to correct assumptions and component modelsin SPACE. Then on-orbit data was directly input to
SPACE to facilitate comparing model predictions to telemetry. It will be shown that SPACE accurately predicts on-orbit
component and system performance. For example, battery state-of-charge was predicted to within 0.6 percentage points over a
0 to 100 percent scale and solar array current was predicted to within aroot mean square (RMS) error of 5.1 Amps out of atypical
maximum of 220 Amps. First, SPACE model predictions are compared to telemetry for the |SS EPS components: solar arrays,
NiH2 batteries, and the PMAD system. Second, SPACE predictions for the overall performance of the ISS EPS are compared to
telemetry and again demonstrate model accuracy.
Author
Systems Analysis; Performance Prediction; Nickel Hydrogen Batteries; Electrical Properties, Electric Power Supplies

20020070615 NASA Glenn Research Center, Cleveland, OH USA
A Systems Model for Power Technology Assessment
Hoffman, David J., NASA Glenn Research Center, USA; July 2002; 11p; In English; 37th Intersociety Energy Conversion
Engineering Conference, 28 Jul. - 2 Aug. 2002, Washington, DC, USA; Sponsored by Electron Devices Society, USA
Contract(s)/Grant(s): RTOP 755-1A-16
Report No.(s): NASA/TM-2002-211728; E-13482; NAS 1.15:211728; IECEC-2002-20038; No Copyright; Avail: CASI; A0S,
Hardcopy; A01, Microfiche

A computer model is under continuing development at NASA Glenn Research Center that enables first-order assessments
of space power technology. The model, an evolution of NASA Glenn's Array Design Assessment Model (ADAM), is an Excel
workbook that consists of numerous spreadsheets containing power technology performance data and sizing algorithms.
Underlying the model is anumber of databases that contain default values for various power generation, energy storage and power
management and distribution component parameters. These databases are actively maintained by ateam of systems analysts so
that they contain state-of-art data as well as the most recent technology performance projections. Sizing of the power subsystems
can be accomplished either by using an assumed mass specific power (W/kg) or energy (Wh/kg) or by a bottoms-up calculation
that accounts for individual component performance and masses. The power generation, energy storage and power management
and distribution subsystems are sized for given mission requirements for a baseline case and up to three aternatives. This allows
four different power systemsto be sized and compared using consistent assumptions and sizing algorithms. The component sizing
models contained in the workbook are modular so that they can be easily maintained and updated. All significant input values
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have default values |oaded from the databases that can be over-written by the user. The default data and sizing algorithms for each
of the power subsystems are described in some detail. The user interface and workbook navigational features are also discussed.
Finally, an example study case that illustrates the model’s capability is presented.

Author
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CHEMISTRY AND MATERIALS (GENERAL)

Includes general research topics related to the composition, properties, structure, and use of chemical compounds and materials as
they relate to aircraft, launch vehicles, and spacecraft. For specific topics in chemistry and materials see categories 24 through 29.
For astrochemistry see category 90 Astrophysics.

20020067759 VirginiaUniv., Charlottesville, VA USA
The Role of Coating Defects and Substrate Heter ogeneitiesin the Long-Term Performance of Painted Aluminum Alloys
Final Report, 1 Dec. 1998-28 Feb. 2002
Taylor, S. R,; Kelly, R. G.; Scully, J. R.; Apr. 2002; 243p; In English
Contract(s)/Grant(s): F49620-99-1-0060; Proj-2303
Report No.(s): AD-A403785; FAS-5-25889; AFRL-SR-AR-TR-02-0228; No Copyright; Avail: CASI; A11, Hardcopy; A0S,
Microfiche

This project seeks to understand the material, environmental, and interfacial factors that control the initiation and propagation
of underpaint corrosion on aerospace aluminum alloys. The information needed to understand coating breakdown requires the
use of local electrochemical, optical, and chemical methods. These methods have shown that intrinsic chemical heterogeneities
most likely exist in the epoxy coating materials. These defects allow water and ions to the metal interface. The type and extent
of subsequent underfilm corrosion is then determined by the type and possibly spacing of intermetallic compounds, as well asthe
ionic and material gating characteristics of the coating material.
DTIC
Aluminum Alloys; Substrates; Coating

20020068026 Rochester Univ., Dept. of Chemistry, NY USA
The Photo-Oxidation of Biacetyl at 4358 A
Padnos, Norman; Jan. 1963; 82p; In English
Report No.(s): AD-A403888; AFOSR-5123; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

The purpose of thiswork is to determine whether the quenching of biacetyl phosphorescence by oxygen is due to a chemical
reaction between the excited biacetyl and the oxygen, or to a physical quenching process. In order to determine this, the photolysis
of gaseous biacetyl-oxygen mixtures has been studied at 4358 A and room temperature. The products identified were carbon
dioxide, carbon monoxide, water, methanol and formaldehyde. The quantum yields of carbon dioxide and carbon monoxide
formation and oxygen consumption were determined. The carbon dioxide and oxygen quantum yields are independent of absorbed
intensity over the range studied, 10(exp 11) - 10(exp 13) quanta/cu cm second. The carbon monoxide yields may decrease with
increasing intensity, but thisis not certain because of the large scatter in the yields. The yields increase with oxygen pressure at
oxygen pressures less than about 0.1 mm. and reach limiting values at higher oxygen pressures. The variation of carbon dioxide
formation and oxygen consumption with oxygen pressure correlates fairly well with the variation of phosphorescence with oxygen
pressure. The significance of this correlation is somewhat doubtful, because of alack of knowledge of the secondary reactions
in the system. A short chain process probably predominates.
DTIC
Phosphorescence; Photooxidation; Acetyl Compounds

20020068897 Department of the Navy, Washington, DC USA

Non-Chromate Conversion Coatings

Tucker, Wayne C., Inventor; Medeiros, Maria G., Inventor; Brown, Richard, Inventor; Jul. 19, 2002; 13p; In English
Patent Info.: Filed 7 May 2002; US-Patent-Appl-SN-10143176

Report No.(s): AD-D020031; No Copyright; Avail: Defense Technical Information Center (DTIC)

31



A non-chromate conversion coating and method of applying same wherein the coating comprises a titanate, such as potassium
titanate or sodium metatitanate, as a " drop-in replacement” for a chromate in an otherwise chromate-containing conversion
coating.

DTIC
Patent Applications; Protective Coatings; Potassium; Titanates; Sodium

20020069109 National Inst. of Standards and Technology, Gaithersburg, MD USA

Celebrating One Hundred Years of Chemistry at the National Institute of Standards and Technology. Chemical Science

and Technology L aboratory

Semerjian, H. G.; Koch, W. F; Beary, E. S.; Epstein, M. S.; Vasquez, G. B.; Mar. 2001; 96p; In English

Report No.(s): PB2002-107965; NISTIR-6388-2001-ED; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche
Since its creation in 1901, the National Institute of Standards and Technology has been the source of measurements and

standards on which U.S. manufacturing, commerce, scientific institutions and all branches and levels of government depend.

NIST will celebrate its centennial on March 3, 2001. Chartered by Congress, NIST (originally known as the National Bureau of

Standards) was the first physical science research laboratory of the federal government. The Chemical Science and Technology

Laboratory (CSTL) isone of NIST’s seven Measurements and Standards L aboratories. Reflecting the importance of chemical and

chemical engineering measurements and standards to the rapid industrialization of the U.S., the Chemistry Division and the Heat

and Thermometry Division were among the first established by the founders of NBS/NIST in 1901. Building on a one hundred

year history of technical excellence, today’s Chemical Science and Technology Laboratory has the most comprehensive array of

chemical, physical and engineering measurement capabilities of any group working in chemical science and technology. The

report presents an overview of the CSTL.

NTIS

Chemical Analysis; Chemical Engineering; Chemical Reactions; Temperature Measurement

20020070561 NASA Glenn Research Center, Cleveland, OH USA
L ead Removal From Synthetic L eachate M atrices by a Novel 1on-Exchange Material
Street, Kenneth W., Jr., NASA Glenn Research Center, USA; Hovanitz, Edward S., Engelhard Corp., USA; Chi, Sulan, Lilly (Eli)
and Co., USA; July 2002; 19p; In English
Contract(s)/Grant(s): DW80936188-01-0
Report No.(s): NASA/TM-2002-211090; NAS 1.15:211090; E-12932-1; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

This report discusses the application of anovel polyacrylate-based ion-exchange material (IEM) for the removal of lead (Pb)
ions from water. Preliminary testing includes the establishment of the operating pH range, capacity information, and the effect
of calcium and anions in the matrix. Batch testing with powder indicates slightly different optimal operational conditions from
those used for column testing. Theion exchanger is excellent for removing lead from agueous solutions.
Author
Lead (Metal); Metal lons; Acrylic Resins; 1on Exchange Resins, Aqueous Solutions

20020070606 NASA Glenn Research Center, Cleveland, OH USA
Surface Characterization Techniques: An Overview
Miyoshi, Kazuhisa, NASA Glenn Research Center, USA; July 2002; 52p; In English
Contract(s)/Grant(s): RTOP 708-31-13
Report No.(s): NASA/TM-2002-211497; E-12968; NAS 1.15:211497; No Copyright; Avail: CASI; A04, Hardcopy; A01,
Microfiche

To understand the benefits that surface modifications provide, and ultimately to devise better ones, it is necessary to study
the physical, mechanical, and chemical changes they cause. This chapter surveys classical and leading-edge developmentsin
surface structure and property characterization methodologies. The primary emphases are on the use of these techniques as they
relate to surface modifications, thin films and coatings, and tribological engineering surfaces and on the implications rather than
the instrumentation.
Author
Thin Films; Tribology; Surface Properties, Chemical Properties, Mechanical Properties
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24
COMPOSITE MATERIALS

Includes physical, chemical, and mechanical properties of laminates and other composite materials.

20020067711 Building and Construction Research TNO, Centre for Maritime Engineering, Delft, Netherlands
Calculations and Experimentson COVOCO Panels Interim Report
vandenEikhoff, J., Building and Construction Research TNO, Netherlands; Apr. 29, 2002; 64p; In English; Original contains color
illustrations
Contract(s)/Grant(s): AOOKM134/13714; TNO Proj. 006.13678
Report No.(s): TD-2001-0222; Rept-2001-CM C-R142; Copyright; Avail: Issuing Activity

New possibilities for sensor performance and signature reduction lead towards composite superstructures c.q. masts.
Specifications are formulated for the mast and sandwich panels. A design study has been done for construction methods of a
modular mast. From the construction principles one mast concept is selected: a’space-frame’ in which sandwich panels play the
following roles: protection, electromagnetic shielding and shear stiffness for the mast. The sandwich panels are relatively simple
made according to a system of standard sizes. A number of test panels are produced and shock loaded. Calculations are reported,
performed with the failure prediction model developed in Dycoss. Also, the results of shock tests on the connected panels are
discussed. The integrated mast design has been tested in small scale and seems to perform well and it can be used for future designs.
The production seems to be rather critical and must be reconsidered. Shock calculations indicate start of failure at comparable
displacements as found in the experiments. The software needs data for the bond material, which were not available, so estimated
values had to be used. It is recommended that the bond material datawill be determined.
Author
Shock Tests; Failure Analysis; Sandwich Sructures; Panels, Composite Structures; Computation; Experimentation; Design
Analysis

20020067753 Minnesota Univ., Dept. of Chemical Engineering and Materials Science, Minneapolis, MN USA

Block Copolymer-Based Thermoset Nanocomposites Final Report

Bates, Frank S.; Feb. 2002; 13p; In English

Contract(s)/Grant(s): F49620-99-1-0028; AF Proj. 2303

Report No.(s): AD-A403744; AFRL-SR-AR-TR-02-0227; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche
Amphiphilic block copolymers have been added to two-part epoxy resin and cured leading to well-defined nanocomposites.

Reactive and non-reactive polar blocks were coupled to non-polar hydrocarbon blocks using anionic and living free-radical

polymerization techniques. Mixtures containing 0 to 100% block copolymer were investigated for structure by small-angle X-ray

scattering and transmission electron microscopy, and for mechanical properties by compact tension testing. Spherical micelles

and vesicles were documented at low block concentrations, and these nanocomposites exhibit enhanced fracture toughness.

Chemical bond formation between the matrix and block copolymer leads to some improvement in toughness.

DTIC

Block Copolymers; Mechanical Properties; Nanocomposites; Polymerization; Free Radicals

20020067793 Tuskegee Inst., AL USA
Damage Tolerance of Resin Transfer Molded Composite Sandwich Constructions Final Report, 24 Apr. 1996-23 Apr 1999
Vaidya, U. K.; Mahfuz, H.; Jeelani, S.; May 1999; 408p; In English
Contract(s)/Grant(s): F33615-96-C-3200; Proj-2401
Report No.(s): AD-A404008; TCAM-WL-99-02; AFRL-VA-WP-TR-1999-3053; No Copyright; Avail: CASI; A18, Hardcopy;
A04, Microfiche

The objectives of this program were to investigate several innovative sandwich constructions developed by affordable
manufacturing process for their impact damage resistance/tolerance. The sandwich composite concepts considered in this study
possessed the feasibility to improve the transverse stiffness, provide enhanced damage resistance/tolerance to impact and
functionality advantages in comparison to those made from conventional honeycomb and foam cores. The core concepts
considered included traditional foam, titanium, steel and E-glass/epoxy pins-reinforced foam, hollow truss/pin core,
foam-filled-honeycomb cores, and honeycomb core with hybrid facesheets. Graphite and glass fabric and prepreg facesheets were
considered. A number of low cost manufacturing techniques to produce panelsincluded; resin transfer molding (RTM), vacuum
assisted resin infusion/transfer molding (VARTM), co-injection VARTM and vacuum assisted compression molding (VACM).
Detailed experimental impact studies were performed under three scenarios low velocity, intermediate velocity, and high strain
rate loading. Supporting analysis and finite element modeling work were conducted. The various tests and analysis conducted
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revealed that in terms of failure characteristics, the RTM/VARTM processed sandwich composites yielded similar performance
as those manufactured from traditional techniques such as vacuum assisted compression molding. The reinforcement of foam core
with stiff pins and/or honeycomb cells was found to provide attractive benefits to suppress/contain damage under low velocity,
intermediate velocity and due to high strain rate impact scenarios.

DTIC

Manufacturing; Resin Transfer Molding; Damage; Glass Fiber Reinforced Plastics; Honeycomb Structures, Sandwich Structures

20020068804 Southern Univ., Dept. of Mechanical Engineering, LA USA
Investigation of Friction Stir Welding and Laser Engineered Net Shaping of Metal Matrix Composite Materials
Diwan, Ravinder M., Southern Univ., USA; Research Reports: 2001 NASA/ASEE Summer Faculty Fellowship Program; July
2002, pp. XI1I-1 - X11-6; In English; Also announced as 20020068792; No Copyright; Avail: CASI; A02, Hardcopy; A03,
Microfiche

The improvement in weld quality by the friction stir welding (FSW) process invented by TWI of Cambridge, England,
patented in 1991, has prompted investigation of this process for advanced structural materialsincluding Al metal matrix composite
(AI-MMC) materials. Such materials can have high specific stiffness and other potential beneficial properties for the extreme
environments in space. Developments of discontinuous reinforced Al-MMCs have found potential space applications and the
future for such applications is quite promising. The space industry has recognized advantages of the FSW process over
conventional welding processes such as the absence of amelt zone, reduced distortion, elimination of the need for shielding gases,
and ease of automation. The process has been well proven for aluminum aloys, and work is being carried out for ferrous materials,
magnesium alloys and copper alloys. Development work in the FSW welding process for joining of AI-MMCsis relatively recent
and some of this and related work can be found in referenced research publications. NASA engineers have undertaken to spear
head this research development work for FSW process investigation of Al-MMCs. Some of the reported related work has pointed
out the difficulty in fusion welding of particulate reinforced MM Cs where liquid Al will react with SiC to precipitate aluminum
carbide (Al4C3). Advantages of no such reaction and no need for joint preparation for the FSW process is anticipated in the
welding of AI-MMCs. The FSW process has been best described as a combination of extrusion and forging of metals. Thisis
carried out asthe pin tool rotates and is slowly plunged into the bond line of the joint as the pin tool’s shoulder isin intimate contact
with the work piece. The material is friction-stirred into a quality weld. AI-MMCs, 4 in. x 12 in. plates of 0.25 in. (6.35mm)
thickness, procured from MMCC, Inc. were butt welded using FSW process at Marshall Space Flight Center (M SFC) using prior
set of operating conditions. Weld quality was evaluated using radiography and standard metallography techniques. Another aspect
of the MM Cs centered around the use of the laser engineered net shaping (LENS) processing of selected Narloy-Z composites.
Such an approach has been earlier studied for fabrication of stainless steels. In the present study, attempts were made to fabricate
straight cylindrical specimens using LENS process of Narloy-Z and Narloy-Z with 20 vol. % Al203 MMCs using the direct metal
deposition Optomec LENS-750 system.
Derived from text
Friction Welding; Metal Matrix Composites; Weld Strength; Laser Machining; Metal Working; Aluminum; Aerospace
Engineering

20020070505 QSS Group, Inc., Cleveland, OH USA
Robust Joining and Assembly Technologies for Ceramic Matrix Composites: Technical Challenges and Opportunities
Mrityunjay, Singh, QSS Group, Inc., USA; [2002]; 23p; In English; International Symposium on SiC/SiC Composite Materials
R and D and Its Application to Advanced Energy Systems, 20-22 May 2002, Kyoto, Japan; Sponsored by Kyoto Univ., Japan;
Meeting sponsored in part by CREST
Contract(s)/Grant(s): NAS3-00145; RTOP 708-73-25; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Fiber reinforced ceramic matrix composites are under active consideration for use in a wide variety of high temperature
applications within the aeronautics, energy, process, and nuclear industries. The engineering designs require fabrication and
manufacturing of complex shaped parts. In many instances, it is more economical to build up complex shapes by Joining simple
geometrical shapes. Thus, joining and attachment have been recognized as enabling technologies for successful utilization of
ceramic components in various demanding applications. In this presentation, various challenges and opportunities in design,
fabrication, and testing of high temperature joints in ceramic matrix composites will be presented. Various joint design
philosophies and design issues in joining of composites will be discussed along with an affordable, robust ceramic joining
technology (ARCJoinT). A wide variety of ceramic composites, in different shapes and sizes, have been joined using this
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technology. Microstructure and mechanical properties of joints will be reported. Current status of various ceramic joining
technologies and future prospects for their applications will also be discussed.

Author

Ceramic Matrix Composites; Reinforcement (Structures); Fiber Composites;, Mechanical Properties; Manufacturing

20020070569 NASA Glenn Research Center, Cleveland, OH USA
Effect of Environment on Fatigue Behavior of a Nicalon(TM)/Si-N-C Ceramic Matrix Composite
Kalluri, Sreeramesh, Ohio Aerospace Inst., USA; Ojard, Greg C., United Technologies Corp., USA; Verrilli, Michael J., NASA
Glenn Research Center, USA; [2002]; 8p; In English; 26th Annual International Conference on Advanced Ceramics and
Composites, 13-18 Jan. 2002, Cocoa Beach, FL, USA; Sponsored by American Ceramic Society, USA
Contract(s)/Grant(s): RTOP 714-04-30; No Copyright; Avail: CASl; A02, Hardcopy; A01, Microfiche

The effect of environmental exposure on the fatigue life of Nicalon(TM) /Si-N-C composite was investigated in this study.
Test specimens with arrays of 1.8 mm diameter holes and two different open areas, 25 and 35%, were machined. Three
environmental conditions were studied: 1) continuous fatigue cycling in air, 2) fatigue cycling in air aternating with humidity
exposure, and 3) fatigue cycling in air alternating with exposure to a salt-fog environment. All fatigue testing on specimens with
holes was performed with aload ratio, R = 0.05, and at atemperature of 910 C. In general, fatigue lives were shortest for specimens
subjected to salt-fog exposure and longest for specimens subjected to continuous fatigue cycling in air. The fatigue data generated
on the specimens with holes were compared with fatigue data generated in air on specimens with no holes. Fatigue strength
reduction factors for different environmental conditions and open areas investigated in the study were calculated for the
Nicalon(TM) /Si-N-C composite.
Author
Ceramic Matrix Composites, Fatigue Tests, Environmental Tests

20020070596 Swedish Defence Research Establishment, Aeronautics Div., Stockholm Sweden
Engineering M ethod for Prediction of Impact Response and Damage in Sandwich Panels
Olsson, R.; Jun. 2001; 58p
Report No.(s): PB2002-105012; FOI-R-0136-SE; No Copyright; Avail: CASI; A04, Hardcopy; AOL, Microfiche

An engineering method is suggested for prediction of impact response and damage of flat sandwich panels. The approach
accounts for local core crushing, delamination and large face sheet deflections and does not rely on empirical indentation laws.
Different models are suggested depending upon the impactor mass being either larger or significantly smaller than the mass of
the impacted panel. The solution for large mass impact is based on closed form expressions. The solution for small mass impact
is obtained from a dimensionless two-parameter integral equation. The validity of the approach is demonstrated on a number of
static indentation experiments and impacts on sandwich panels.
NTIS
Composite Materials; Sructural Engineering; Impact Resistance

20020070614 NASA Glenn Research Center, Cleveland, OH USA
The Role of Ceramicsand Ceramic Matrix Compositesin NASA’'s Advanced Space Propulsion Programs
Eckel, Andrew J., NASA Glenn Research Center, USA; [2002]; 26p; In English; Propulsion for Space Transportation of the XXIst
Century, 14-18 May 2002, Versailles, France
Contract(s)/Grant(s): RTOP 708-73-26; No Copyright; Avail: CASl; A03, Hardcopy; A01, Microfiche

In recent years, NASA has embarked on several new and exciting efforts in the exploration and use of space. The successful
accomplishment of many planned missions and projects is dependent upon the development and deployment of previously
unproven propulsion systems. Key to many of the propulsion systems is the use of structural ceramics and ceramic matrix
composites. In spite of their promise, a number of programmatic and technical hurdles remain before the potential of ceramic
materials can berealized. A programmatic environment which focuses on relatively short term hardware demonstration programs
precludes traditional longer term material’s development efforts. The challenge oftentimes becomes one of engineering ceramics
into proposed missions. Thisis dependent upon afundamental understanding of processing, degradation and design issues unique
to space vehicle design and operations. A review of the general missions and benefits of utilizing ceramics and ceramic matrix
composites will be presented. The design parameters and operating conditions will be presented for both specific
missions/vehicles and classes of components. Key technical challenges and opportunities are identified along with suggested
paths for addressing them.
Author
Ceramic Matrix Composites; Degradation; Design Analysis; Technology Utilization
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20020070657 Aerospace Corp., El Segundo, CA USA
Flywheel Rotor Safe-Life Technology Final Report
Ratner, J. K. H., Aerospace Corp., USA; Chang, J. B., Aerospace Corp., USA; Christopher, D. A., Aerospace Corp., USA; July
2002; 273p; In English; Original contains color illustrations
Contract(s)/Grant(s): F04701-00-C-0009; RTOP 755-1A-09
Report No.(s): NASA/CR-2002-211810; NAS 1.26:211810; E-13506; TOR-2002(2140)-1; No Copyright; Avail: CASI; A12,
Hardcopy; A03, Microfiche

Since the 1960s, research has been conducted into the use of flywheels as energy storage systems. The-proposed applications
include energy storage for hybrid and electric automobiles, attitude control and energy storage for satellites, and uninterruptible
power supplies for hospitals and computer centers. For many years, however, the use of flywheels for space applications was
restricted by the total weight of a system employing ametal rotor. With recent technological advances in the manufacturing of
composite materials, however, lightweight composite rotors have begun to be proposed for such applications. Flywheels with
composite rotors provide much higher power and energy storage capabilities than conventional chemical batteries. However, the
failure of ahigh speed flywheel rotor could be a catastrophic event. For this reason, flywheel rotors are classified by the NASA
Fracture Control Requirements Standard as fracture critical parts. Currently, there is no industry standard to certify a composite
rotor for safe and reliable operation forth( required lifetime of the flywheel. Technical problems hindering the development of
this standard include composite manufacturing inconsistencies, insufficient nondestructive evaluation (NDE) techniques for
detecting defects and/or impact damage, lack of standard material test methods for characterizing composite rotor design
allowables, and no unified proof (over-spin) test for flight rotors. As part of aflywheel rotor safe-life certification pro-ram funded
b the government, areview of the state of the art in composite rotorsisin progress. The goal of the review isto provide aclear
picture of composite flywheel rotor technologies. The literature review has concentrated on the following topics concerning
composites and composite rotors: durability (fatigue) and damage tolerance (safe-life) analysis/test methods, in-service NDE and
health monitoring techniques, spin test methods/ procedures, and containment options. This report presents the papers selected
for their relevance to this topic and summarizes them.
Author
Energy Sorage; Technology Ultilization; Manufacturing; Industries, Flywheels

20020070674 Pennsylvania Transportation Inst., University Park, PA USA
Compositesin Bridges Final Report, 29 Jan. 2001 - 28 2002
Elgaaly, M.; Mar. 19, 2002; 36p; In English
Report No.(s): PB2002-106766; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Glass has been the predominant fiber in use because of an economical balance of cost and strength. Glass fibers are elastic
until failure and exhibit negligible creep under controlled, dry conditions. E-glass comprises approximately 80 to 90 percent of
the glass fiber commercial production. Polyester and vinyl ester are the resins most commonly used in Civil Structural
applications; Epoxy resins are used in aircraft, aerospace, and defense applications. Fiber reinforced plastic (FRP) products are
available in bars, meshes, two and three dimensional grids, and structural shapes similar to steel. Most of the products are produced
by pultrusion. Civil Structural Engineering applications of FRP have increased over the past few years. Thisis due to a high
strength-to-weight ratio, high resistance to chemical attacks, low electric conductivity, vibration damping, high resistance to
fatigue, low coefficient of thermal expansion, and most importantly tailored ability. Lack of communication between the
composites and the construction industries resulted in a delay in the development of composites as building construction material.
Unfortunately, companies in the composite industry have independently developed competitive products rather than working
together to develop alarge market. Moreover, they have not become involved in developing standards and specifications.
NTIS
Composite Sructures; Sructural Engineering; Fiber Composites
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25
INORGANIC, ORGANIC AND PHYSICAL CHEMISTRY

Includes the analysis, synthesis, and use inorganic and organic compounds, combustion theory; electrochemistry, and
photochemistry. For related information see also 34 Fluid Dynamics and Thermodynamics, For astrochemistry see category 90
Astrophysics.

20020067734 NASA Marshall Space Flight Center, Huntsville, AL USA
A Novel Method for Electroplating Ultra-High-Strength Glassy M etals
Ramsey, Brian, NASA Marshall Space Flight Center, USA; Engelhaupt, Darell, Alabama Univ., USA; [2002]; 1p; In English;
NASA Advanced Materials Symposium, 30-31 May 2002, Cleveland, OH, USA; Sponsored by NASA, USA; No Copyright;
Avail: Issuing Activity; Abstract Only

A novel method for electroplating ultra-high-strength glassy metals, nickel-phosphorous and nickel-cobalt-phosphorous, has
been developed at NASA Marshall Space Flight Center, cooperatively with the University of Alabama in Huntsville.
Traditionally, thin coatings of these metals are achieved via electrol ess deposition. Benefits of the new electrolytic process include
thick, low-stress deposits, free standing shapes, lower plating temperature, low maintenance, and safer operation with
substantially lower cost.
Author
Electroplating; Metallic Glasses, Metal Coatings; High Strength

20020067800 Prins Maurits Lab. TNO, Rijswijk, Netherlands
Identification of Toxins: MALDI and Electrospray Mass Spectrometry of Botulinum Toxins Type A and B Final Report
| dentificatie Van Toxinen Massaspectromrie Van Botuline Toxinen A en B
vanBaar, B. L. M., Prins Maurits Lab. TNO, Netherlands; Hulst, A. G., Prins Maurits Lab. TNO, Netherlands; deJong, A. L., Prins
Maurits Lab. TNO, Netherlands; Wils, E. R. J., Prins Maurits Lab. TNO, Netherlands, May 2002; 100p; In English; Original
contains color illustrations
Contract(s)/Grant(s): A93/KL/424; TNO Proj. 014.12826
Report No.(s): TD-2002-0028; PML-2002-A28; Copyright; Avail: Issuing Activity

A method earlier devel oped for the mass spectrometric (M S) identification of tetanus toxin (TTX) was applied to botulinum
toxins type A and B (BTXA and BTXB). Botulinum toxins are extremely neurotoxic bacterial toxins, likely to be used as
biological warfare agent. Biologically active BTXA and BTXB are comprised of a protein complex of the respective neurotoxins
with specific haernagglutinins (HA) and non-toxic non-haemagglutinins (NTNH). These protein complexes are also seen in mass
spectrometric identification. The particular BTXA complex, from C botulinum strain 62A, almost completely matched database
data derived from genetic sequences known for this strain. Although no such database information was available for BTXB, from
C. botulinum strain okra, all protein sequences from the complex except that of HA-70 were found to match proteins known from
other type B strains. It was found that matrix-assisted laser desorption/ionisation (MALDI) MS provides provisional identification
from trypsin digest peptide maps and that liquid chromatography electrospray (tandem) mass spectrometry affords unequivocal
identification from amino acid sequence information.
Author
Clostridium Botulinum; Peptides; Amino Acids; Genetic Code; Toxins and Antitoxins, Proteins; Detection

20020068081 Bell Aerospace Co., Buffalo, NY USA
High Speed Turbulent Mixing and Combustion Interim Report
Morgenthaler, J. H.; Zelazny, S. W.; Rudinger, G.; Dec. 1972; 149p; In English
Contract(s)/Grant(s): F44620-70-C-0116; AF Proj. 9711-02
Report No.(s): AD-A403889; BAC-9500-920258; AFOSR-TR-73-1051; No Copyright; Avail: CASI; A07, Hardcopy; A02,
Microfiche

Advanced hypersonic air-breathing and hybrid engines utilizing subsonic/ supersonic combustion, and high energy lasers,
arerequired for effective weapon systems in future aerospace missions. The overall objective of this program is to investigate the
turbulent mixing and combustion processes required for these advanced systems. Results of these studies will assist in engineering
design and devel opment of practical injection-mixing systems and combustion chambers for the advanced propulsion systems,
as well as providing critical design input for development and optimization of high energy chemical lasers. The following
theoretical one experimental studies for homogeneous and heterogeneous highspeed turbulent mixing and combustion in subsonic
and supersonic streams are reported. (1) An analytical study of turbulent reacting flows with mass, momentum, and energy
transfer. (2) Experimental and analytical study of gas-particle, turbulent mixing and reacting flow with non-tangential particle
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injection. (3) Analysis of injection of non-homogeneous and heterogeneous fuels into uniform supersonic and subsonic streams,
and (4) A review of existing experimental data and analytical methods, concerning turbulent mixing and combustion. Objectives
of this research are to: (1) Determine effects of chemical reaction, mass, momentum, and energy transport on flow field
development of coaxial jets and ducted flows. (2) Develop necessary analytical tools for predicting gas-particle mixing and
combusting flow systems. (3) Investigate scaling parameters, pressure gradient shock losses, and initial jet penetration versus
downstream turbulent diffusion for the transverse mode of injection, and (4) Determine the adequacy and applicability of existing
two-stream mixing data and analytical techniques.

DTIC

Turbulent Flow; Combustion; Turbulent Mixing; Injection; Combustible Flow; Air Breathing Engines

20020068802 Spelman Coll., Chemistry Dept., Atlanta, GA USA

Semiclassical Calculation of Reaction Rate Constants for Homolytical Dissociations

Cardelino, Beatriz H., Spelman Coll., USA; Research Reports: 2001 NASA/ASEE Summer Faculty Fellowship Program; July

2002, pp. X-1 - X-5; In English; Also announced as 20020068792; No Copyright; Avail: CASI; A0L, Hardcopy; A03, Microfiche
Thereis growing interest in extending organometallic chemical vapor deposition (OMCVD) to I11-V materials that exhibit

large thermal decomposition at their optimum growth temperature, such as indium nitride. The group I11 nitrides are candidate

materials for light-emitting diodes and semiconductor lasers operating into the blue and ultraviolet regions. to overcome

decomposition of the deposited compound, the reaction must be conducted at high pressures, which causes problems of

uniformity. Microgravity may provide the venue for maintaining conditions of laminar flow under high pressure. Since the

selection of optimized parameters becomes crucial when performing experiments in microgravity, efforts are presently geared

to the development of computational OMCV D models that will couple the reactor fluid dynamics with its chemical kinetics. In

the present study, we developed a method to calculate reaction rate constants for the homolytic dissociation of 111-V compounds

for modeling OMCVD. The method is validated by comparing cal culations with experimental reaction rate constants.

Derived from text

Metal organic Chemical Vapor Deposition; Reaction Kinetics, Thermal Decomposition; Dissociation

20020068896 Department of the Navy, Washington, DC USA

Non-Chromate M etal Surface Etching Solutions

Tucker, Wayne C., Inventor; Medeiros, Maria G., Inventor; Brown, Richard, Inventor; Jul. 19, 2002; 14p; In English
Patent Info.: Filed 7 May 2002; US-Patent-Appl-SN-10143173

Report No.(s): AD-D020032; No Copyright; Avail: Defense Technical Information Center (DTIC)

Non-chromate solutions for treating and/or etching metals, particularly, aluminum, aluminum alloys, steel and titanium, and
method of applying same wherein the solutions include either a titanate or titanium dioxide as a " drop-in replacement” for a
chromium-containing compound in a metal surface etching solution that otherwise would contain chromium.

DTIC
Patent Applications, Aqueous Solutions; Aluminum Alloys, Metal Surfaces; Chromates

20020068948 Department of Energy, Washington, DC USA
Chemical Activation of Molecules by Metals: Experimental Studies of Electron Distributions and Bonding. Final Report
Summary Final Report
2002; 32p
Report No.(s): DE2002-792911; No Copyright; Avail: Department of Energy Information Bridge, Microfiche

This research program is directed at obtaining detailed experimental information on the electronic interactions between
metals and organic molecules. These interactions provide low energy pathways for many important chemical and catalytic
processes. A major feature of the program is the continued devel opment and application of our special high-resolution valence
photoel ectron spectroscopy (UPS), and high-precision X-ray core photoel ectron spectroscopy (XPS) instrumentation for study
of organometallic moleculesin the gas phase. The study involves a systematic approach towards understanding the interactions
and activation of bound carbonyls, C-H bonds, methylenes, vinylidenes, acetylides, alkenes, alkynes, carbenes, carbynes,
alkylidenes, alkylidynes, and others with various monometal, dimetal, and cluster metal species. Supporting ligands include
-aryls, alkoxides, oxides, and phosphines. We are expanding our studies of both early and late transition metal species and
electron-rich and electron-poor environments in order to more completely understand the electronic factors that serve to stabilize
particular organic fragments and intermediates on metals. Additional new directions for this program are being taken in ultra-high
vacuum surface UPS, XPS, scanning tunneling microscopy (STM) and atomic force microscopy (AFM) experiments on both
physisorbed and chemisorbed organometallic thin films. The combination of these methods provides additional electronic
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structure information on surface-molecule and molecule-molecule interactions. A very important general result emerging from
this program is the identification of a close relationship between the ionization energies of the species and the thermodynamics
of the chemical and catalytic reactions of these systems.

NTIS

Alkynes; Ligands, Fullerenes;, Chemical Reactions; Organometallic Compounds

20020068992 Argonne National Lab., IL USA
Towar ds Ultrasensitive | sotope Trace Analysis of (41)Ca
2002; 16p; In English
Report No.(s): DE2002-43026; No Copyright; Avail: Department of Energy Information Bridge, Microfiche

An Atom Trap Trace Analysis (ATTA) system based on the technique of laser manipulation of neutral atoms is being
developed to count individual (sup 41)Caatoms present in natural samples with an isotopic abundance of 10(sup -15). Trapping
of all stable calcium isotopes has been demonstrated and single-atom counting has been realized. For the most abundant isotope,
(sup 40)Ca (97% isotopic abundance), a magneto-optical trap (MOT) loading rate of 2 x 10(sup 10) atoms/s has been reached at
the overall capture efficiency of 1 x 10(sup -4). System improvements could increase the efficiency by at least an order of
magnitude.
NTIS
Calcium I sotopes; Loading Rate; Magneto-Optics

20020069118 NASA Ames Research Center, Moffett Field, CA USA
Heats of Formation for CF(sub n) (n=1-4), CF(sup +,subn) (n=1-4), and CF(sup -,subn) (n=1-3)
Ricca, Alessandra, NASA Ames Research Center, USA; [1998]; 14p; In English
Contract(s)/Grant(s): NAS2-14031; Copyright; Avail: Issuing Activity

Accurate heats of formation are computed for CF(sub n) (n=1 - 4), CF(sup +, sub n) (n=1- 4), and CF(sup -, sub n) (n =
1- 3). The geometries and vibrational frequencies are determined at the B3LY P level of theory. The energetics are determined
at the CCSD(T) level of theory. Basis set limit values are obtained by extrapolation. In those cases where the CCSD(T) calculations
become prohibitively large, the basis set extrapolation is performed at the MP2 level. The temperature dependence of the heat of
formation, heat capacity, and entropy are computed for the temperature range 300 to 4000 K and fit to a polynomial.
Author
Heat of Formation; Polynomials; Specific Heat

20020070200 Honeywell Federal Mfg. and Technologies, Kansas City, MO USA

MESERAN Method: Rapid Quantification of Non-Volatile Organic Residue (NVOR)

Benkovich, M. G.; Anderson, J. L.; Jun. 2002; In English; This docuent is color dependent and/or in landscape layout. It is
currently only available on CD-ROM

Report No.(s): DE2002-795278; KCP-613-6516; No Copyright; Avail: National Technical Information Service (NTIS)

The precision analytical technique known as MESERAN Analysis permits quantitative measurement of the level of
preexisting nonvolatile organic residue (NVOR) on a substrate from is less than 1 nanogram (ng)/cm(sub)2 to is greater than 100
micrograms/cm(sub 2) in 2 minutes. MESERAN Analysis is also applicable to determining NVOR in solvents and solvent
extracts. The MESERAN method is able to quantify organic contamination levels down to and below 1 ng by depositing aslittle
as 10 microliters of solvent containing a known amount of contamination on a clean substrate, allowing it to evaporate, and
measuring the evaporated residue. The method will be described in detail and NV OR measurements determined from MESERAN
datawill be presented.

NTIS
Surfaces; Deposition; Residues

20020070216 Rockwell International Science Center, Thousand Oaks, CA USA
Investigation of the M echanism of IGA/SCC of Alloy 600 in Corrosion Accelerating Heated Crevice Environments, 18
Aug. 1999 - 31 Aug. 2000
Lumsden, J.; Nov. 2000; 22p; In English
Report No.(s): DE2002-769257; No Copyright; Avail: Department of Energy Information Bridge, Microfiche

The crevice formed by the tube/tube support plate (T/TSP) intersection in a pressurized water reactor (PWR) steam generator
is aconcentration site for nonvolatile impurities (referred to as hideout) in the steam generator water. The restricted mass transport
in the small crevice volume prevents the species, which concentrate by a thermal/hydraulic mechanism during the generation of
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steam, from quickly dispersing into the bulk water. The presence of a porous scale corrosion product on the surface of the tube
and deposits of corrosion products in the crevice further restrict mass transport. The objective of this program isto develop an
understanding of the corrosion accelerating mechanisms, particularly IGA/SCC, in steam generator crevices. The important
variables will be identified, including the relationship between bulk water chemistry and corrosion accelerating chemistriesin
acrevice. An important result will be the identification of water chemistry control measures needed to mitigate secondary side
IGA/SCC in steam generator tubes. The approach uses an instrumented heated crevice, which is a replica of a PWR steam
generator T/TSP crevice. While the system is operating at simulated steam generator thermal conditions, measurements can be
made of the chemical, electrochemical, and thermal conditions in the crevice. Damage to the tube due to IGA/SCC and other
corrosion processes will be monitored using electrochemical noise.

NTIS

Stress Corrosion Cracking; Intergranular Corrosion; Pressurized Water Reactors; Corrosion; Boilers

20020070376 NASA Ames Research Center, Moffett Field, CA USA
L arge-Scale Processing of Carbon Nanotubes
Finn, John, NASA Ames Research Center, USA; Sridhar, K. R., NASA Ames Research Center, USA; Meyyappan, M., NASA
Ames Research Center, USA; [1998]; 1p; In English; Nano-98, 1-6 Nov. 1998, Houston, TX, USA
Contract(s)/Grant(s): RTOP 632-10-01; No Copyright; Avail: Issuing Activity; Abstract Only

Scale-up difficulties and high energy costs are two of the more important factors that limit the availability of various types
of nanotube carbon. While several approaches are known for producing nanotube carbon, the high-powered reactors typically
produce nanotubes at rates measured in only grams per hour and operate at temperatures in excess of 1000 C. These scale-up and
energy challenges must be overcome before nanotube carbon can become practical for high-consumption structural and
mechanical applications. This presentation examines the issues associated with using various nanotube production methods at
larger scales, and discusses research being performed at NASA Ames Research Center on carbon nanotube reactor technology.
Author
Large Space Structures; Carbon Nanotubes, Nanostructure Growth; Technology Assessment

20020070585 Argonne National Lab., IL USA
Development of CaO Coatings by Thermal and Chemical Vapor Deposition
Natesan, K.; Uz, M.; Smith, D. L.; Apr. 2002; 18p; In English
Report No.(s): DE2002-42877; No Copyright; Avail: Department of Energy Information Bridge, Microfiche

We conducted several experiments to test electrically insulating CaO coatings on a V-4Cr-4Ti aloy for application in the Li
environment of liquid metal blankets in fusion reactors. Two processes that involve double Ca deposition/oxidation steps were
developed to successfully coat V-4Cr-4Ti aloy samples with stable CaO. During the study, we examined several geometrical
arrangements, using tabs and/or rod specimens. After Ca deposition from the vapor phase, the specimens were oxidized in an
Ar-10 vppm O2 environment at approximately 600 degrees C to convert the deposited metal into oxide, whereupon they exhibited
insulating characteristics. Several coated specimens were then exposed to Li-2.8 at.%Ca at 500-700 degrees C to determine
chemical compatibility and mechanical integrity. Depth profile analysis of the coatings was conducted to evaluate the
compositional changes in the coatings and to assess the transport, if any, of substrate and coating constituents. Microstructural
characteristics of the coatings were evaluated by scanning electron microscopy. The preliminary results indicate that CaO isa
viable coating for V-Li advanced blankets.
NTIS
Coatings; Vapor Deposition; Vapor Phases; Chemical Compatibility; Oxidation
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METALS AND METALLIC MATERIALS

Includes physical, chemical, and mechanical properties of metals and metallic materials, and metallurgy.

20020067717 Texas A&M Univ., Dept. of Aerospace Engineering, College Station, TX USA

Dynamic L oading of Polycrystalline Shape Memory Alloy Rods

Lagoudas, Dimitris C.; Ravi-Chandar, K.; Sarh, Khalid; Popov, Peter; May 27, 2002; 42p; In English; Prepared in cooperation
with University of Texas, Austin, and University of Houston. Preprint submitted to Mechanics of Materials
Contract(s)/Grant(s): M00014-99-1-1069; F49620-01-1-0196

Report No.(s): AD-A403826; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche
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Shape Memory Alloys (SMAS) have recently been considered for dynamic loading applications for energy absorbing and
vibration damping devices. An SMA body subjected to external dynamic loading will experience large inelastic deformations that
will propagate through the body as phase transformation and/or detwinning shock waves. The wave propagation problem in a
cylindrical polycrystalline SMA rod induced by an impact loading is considered in this paper. Numerical solutions for various
boundary conditions are presented for stress induced martensite and detwinning of martensite. The numerical simulations utilize
an adaptive Finite Element Method (FEM) based on the Zienkiewicz-Zhu (ZZ) error estimator. Selected results are compared to
known analytical solutionsto verify the adaptive FEM approach. The energy dissipation in an SMA rod is evaluated for a square
pulse stress input applied at various temperatures involving both stress induced martensite and detwinning of martensite. The
dynamic response of a NiTi SMA rod is also studied experimentally in a split Hopkinson bar apparatus under detwinning
conditions. Strain history records obtained by strain gauges placed at different locations along the SMA rod are compared with
numerical smulations for a square pulse stress input. The quasi-static and dynamic stress-strain hysteretic response of the SMA,
both due to detwinning, are found to be nearly identical. The quasi-static tests are used to calibrate the rate independent constitutive
model used for the numerical simulations, which are found to match the experimental observations reasonably well.

DTIC
Shape Memory Alloys; Numerical Analysis; Nickel Alloys; Mathematical Models; Titanium Alloys, Boundary Conditions; Finite
Element Method

20020067758 Colorado Univ., Boulder, CO USA

Parallel Fabrication and Optoelectronic Characterization of Nanostructured Surfaces Final Report, 1 Feb. 1999-30 Jun.

2002

Douglas, Kenneth; Winningham, Thomas A.; Jun. 30, 2002; 6p; In English

Contract(s)/Grant(s): F49620-99-1-0105; Proj-2305

Report No.(s): AD-A403786; AFRL-SR-AR-TR-02-0212; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche
Among the more notable accomplishments during the course of this contract we identify the following results: (1) We have

used diblock copolymers to transfer nanoscal e periodic patterns to substrates. The nanopatterns have been transferred both in the

form of etched holes and in arrays of metal dots. This has been performed without the need for silicon nitride layers or

multi-layered resists. (2) We have conducted experiments using a closed-loop MM to measure the coefficient of thermal expansion

(CTE) of areference material. We have found that the piezo scanner non-linearity (0.2%) is unacceptably large for metrologic

MM Moaire interferometry. We have ordered a new closed-loop MM that incorporates a flexure-based scanner with a nonlinearity

of 0.05%. The new instrumentation will alow usto overcome the piezo non-linearity difficulties, and (3) We have demonstrated

a method for utilizing nanomasks for pattern transfer to an arbitrary substrate via an intermediate transfer layer (ITL). This

approach is distinct from the technique of applying the nanomasks directly to the surface to be patterned. The ITL isalayer of

aresist-like material into which the bionanomask pattern is transferred before it is then transferred to the substrate.

DTIC

Metal Films; Surfaces, Feedback Control; Copolymers

20020067789 NASA Marshall Space Flight Center, Huntsville, AL USA
Pore Formation and Mobility (PFM1): An International Space Station Glovebox | nvestigation
Grugel, R. N., NASA Marshall Space Flight Center, USA; Anilkumar, A., NASA Marshall Space Flight Center, USA; Jeter, L.,
NASA Marshall Space Flight Center, USA; Luz, P, NASA Marshall Space Flight Center, USA; Volz, M. P, NASA Marshall
Space Flight Center, USA; Spivey, R., NASA Marshall Space Flight Center, USA; Smith, G., NASA Marshall Space Flight
Center, USA; [2002]; 1p; In English; 2002 NASA Materials Science Conference, 25-26 Jun. 2002, Huntsville, AL, USA,;
Sponsored by NASA, USA; No Copyright; Avail: Issuing Activity; Abstract Only

Porosity in the form of ”bubbles and pipes’ can occur during controlled directional solidification processing of metal alloys.
It is detrimental to material properties and precludes obtaining meaningful scientific results. On Earth, density differences allow
an initiated bubble can rise through the liquid and " pop” at the surface resulting in a sound casting. Thisis not likely to occur in
amicrogravity environment and, unfortunately, a number of experiments conducted in microgravity have suffered from porosity
effects. The current investigation is a systematic effort towards understanding porosity formation and mobility during controlled
directional solidification in a microgravity environment. This will be investigated by utilizing a transparent material,
succinonitrile (SCN), in conjunction with a translating temperature gradient stage so that direct observation and recording of pore
generation and mobility can be made. The talk will cover the porosity problem, the details of the proposed experiments and the
experimental hardware, and the expectations from the microgravity experiments.
Author
Directional Solidification (Crystals); Gravitational Effects; Porosity; Transparence
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20020068064 Cincinnati Univ., Dept. of Materials Science and Engineering, OH USA
Microstructure Effects on Creep Behavior of Next Generation of Refractory Alloys for Very High Temperature
Applications Final Report, 1 Jan.-31 Dec. 2000
Vasudevan, Vijay K.; Leonard, Keith J.; Jun. 13, 2002; 29p; In English
Contract(s)/Grant(s): F49620-00-1-0080
Report No.(s): AD-A403745; AFRL-SR-AR-TR-02-0222; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The primary objective of the present project was to gain a basic understanding of the effects of microstructure on the creep
behavior of anew class of Mo-Si-B aloysthat are being considered for very high temperature structural applications. A second
objective was to obtain insight into the oxidation behavior of these materials. During this one-year project, thermal effects on
microstructure evolution in a Mo-7.44Si-8.51B (at.%) alloy were studied. The results indicate that it is possible to exert some
control over microstructure and properties by very high temperature heat treatments. Significant changes in volume fraction of
alpha-Mo, M03Si and T2 phases occur at temperatures greater than - 1700 deg C. The cyclic oxidation behavior in air at
temperatures between 800 - 1100 deg C were aso studied in a three-phase M0-12Si-12B (at.%) and near-single T2 phase
Mo-12.5S5i-25B alloy: The resultsindicate that catastrophic oxidation occursin both alloys at/below 800 - 900 deg C; performance
and oxidation protection is better at greater than - 1000 deg C. A porous, non-protective borosilicate/B-SiO2 layer forms at low
temperatures, which permits easy oxygen diffusion and increased weight loss through volatilization of Mo asMo3 gas. A stable,
dense silica scale forms at/above 1000 deg C, which provides protection from oxidation and reduced weight loss.
DTIC
Creep Properties; High Temperature; Microstructure; Refractory Metal Alloys, Borosilicate Glass

20020068073 Texas A&M Univ., Texas Engineering Experiment Station, College Station, TX USA
Dynamic Behavior and Shock Absor ption Properties of Porous Shape Memory Alloys Final Report, 9 Jun. 1999-30 Jun
2001
Lagoudas, Dimitris C.; Jul. 08, 2002; 12p; In English
Contract(s)/Grant(s): N00014-99-1-1069
Report No.(s): AD-A403775; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Two methods for producing porous NiTi shape memory aloy (SMA) were used in this work: conventional sintering and
sintering at elevated pressure using a Hot Isostatic Press. Depending on various parameters such as sintering times and
temperatures, as well asinitial powder size and compaction, porous specimens have been produced with varying average pore
sizes. The phase transformation temperatures of the porous NiTi specimens were determined using a Differential Scanning
Calorimeter, while their microstructure and phase compositions were analyzed using X-Ray Diffraction and a Scanning Electron
Microscope aided with Electron-Probe Micro Analysis. Quasi-static and dynamic tests under compression were carried out on
various porous NiTi samples to evaluate the pseudo-€elasticity and the martensitic detwinning behavior. The effective response
of the porous SMAs was modeled using micromechanical averaging techniques. The current work establishes a macroscopic
constitutive model for the porous SMA material using the properties of the dense SMA and information about pore shape, volume
fraction as well as given pore orientation. A constitutive model for the SMA matrix, which is capable of accounting for the
development of plastic strains, was developed as part of the modeling effort. The results from the numerical simulations were
compared with the experimental data.
DTIC
Binary Alloys;, Porous Materials, Shape Memory Alloys, Absorption; Powder Metallurgy; Dynamic Characteristics,
Mathematical Models; Micromechanics

20020068382 Texas A&M Univ., Dept. of Aerospace Engineering, College Station, TX USA
Porous Shape Memory Alloys. Part 2. Modeling of the Ther momechanical Response
Entchev, Pavlin B.; Lagoudas, Dimitris C.; Qidwai, Muhammad A.; DeGiorgi, Virginia G.; Jan. 2000; 12p; In English; Prepared
in cooperation with Geo-Centers, Inc. Fort Washington, MD; Naval Research Lab. Washington, DC. See Also ADA403940
Report No.(s): AD-A403941; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Shape memory aloys (SMASs) have emerged as a class of materials with unique thermal and mechanical properties that have
found numerous applications in various engineering areas. There have been avariety of applications that perform in a quasi-static
manner. Recent work has proposed the use of porous SMASs as an energy absorbing material under dynamic loading conditions.
Porous SMAs hold the promise of making high-efficiency damping devices that are superior to those made of conventional
materials. The focus of this work is on establishing the quasi-static properties of porous SMA material. to accomplish this, a
micromechanics-based analysis of the overall behavior of porous SMA is carried out. The porous SMA is modeled as a composite
with SMA matrix, which is modeled using an incremental formulation, and pores as inhomogeneities of zero stiffness. The
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macroscopic constitutive behavior of the effective medium is established using the incremental Mori-Tanaka averaging method
for arandom distribution of pores, and a FEM analysis of aunit cell for a periodic arrangement of pores. In addition, a mesoscale
level analysis allowing for the examination of pore size and shape variation effectsis performed.

DTIC

Shape Memory Alloys; Porous Materials, Mechanical Properties, Thermodynamic Properties; Absorbers (Materials)

20020068796 Alabama Univ., Dept. of Chemistry, Huntsville, AL USA
Viscosity Relaxation in Molten HgZnTe
Baird, James K., Alabama Univ., USA; Research Reports: 2001 NASA/ASEE Summer Faculty Fellowship Program; July 2002,
pp. 1V-1 - 1V-16; In English; Also announced as 20020068792; No Copyright; Avail: CASI; A03, Hardcopy; A03, Microfiche
Because of its narrow electronic band-gap, HgZnTe solid solutions have been proposed as effective detectors for infrared
radiation. to produce the best single crystals of these materials for this application, knowledge of the phase diagram that governs
the freezing of the liquid is essential. Besides the phase diagram, however, some information concerning the thermophysical
properties of the melt, such as viscosity, density, specific heat, and enthalpy of mixing, can also be useful. of these thermophysical
properties, the viscosity is perhaps of the most interest scientifically. Measurements using the oscillating cup method have shown
that the isothermal melt requires tens of hours of equilibration time before a steady value of the viscosity can be achieved. Over
this equilibration time, which depends upon temperature, the viscosity can increase by as much as afactor of two before reaching
a steady state. We suggest that this relaxation phenomenon may be due to a slight polymerization of Te atoms in the melt. To
account for the time dependence of the viscosity in the HgZnTe melt, we propose that the liquid acts as a solvent that favors the
formation of Te atom chains. We suggest that as the melt is cooled from a high temperature to the temperature for measurement
of the viscosity, afreeradical polymerization of Te atoms begins. to estimate this average molecular weight, we use asimple free
radical polymerization mechanism, including a depolymerization step, to calculate the time dependence to the concentration of
each Te polymer molecular weight fraction. From these molecular weight fractions, we compute the weight average molecular
weight of the distribution. Using the semi-empirical relation between average molecular weight and viscosity, we obtain a formula
for the time dependence of the viscosity of the melt. Upon examining this formula, we find that the viscosity achieves a steady
value when a balance is achieved between the rate of formation of the chains and the rate of their depolymerization into species
which do not effect the viscosity.
Derived from text
Phase Diagrams; Solid Solutions; Thermophysical Properties; Energy Gaps (Solid Sate); Mercury Tellurides; Zinc Tellurides;
Melts (Crystal Growth); Viscosity

20020068815 State Univ. of New York, Mechanical Engineering Dept., Farmingdale, NY USA
Micro-Mechanical Modeling of Ductile Fracturein Welded Aluminum-Lithium Alloys
Ibrahim, Ahmed, State Univ. of New York, USA; Research Reports. 2001 NASA/ASEE Summer Faculty Fellowship Program;
July 2002, pp. XXIV-1 - XXIV-5; In English; Also announced as 20020068792; No Copyright; Avail: CASI; A0L, Hardcopy; AO3,
Microfiche

This computation model for microscopic crack growth in welded aluminum-lithium alloys consists of a cavity with initial
volume specified by the fraction f(sub 0), i.e. the void volume relative to the cell volume. Thus, cell size D and initial porosity
f(sub 0) defines the key parametersin this model. The choice of cell size requires: 1) D must be representative of the large inclusion
spacing. 2) Predicted R-curves scale almost proportionally with D for fixed f(sub 0). 3) mapping of one finite element per cell
must provide adequate resolution of the stress-strain fields in the active layer and the adjacent material. For the ferritic steels
studied thus far with this model, calibrated cell sizes range from 50-200 microns with f(sub 0) in the 0.0001 to 0.004 micron range.
Thisrange of values for D and f (sub 0) satisfiesissues 1) and 3). This computational model employs the Gurson and Tvergaard
constitutive model for porous plastic materials to describe the progressive damage of cells due to the growth of pre-existing voids.
The model derives from a rigid-plastic limit analysis of a solid having a volume fraction (f) of voids approximated by a
homogenous spherical body containing a spherical void.
Author
Aluminum-Lithium Alloys, Mathematical Models; Crack Propagation; Fracture Mechanics; Voids; Microcracks

20020068894 Northwestern Univ., Materials Research Center, Evanston, IL USA

Electronic-Level Design of Stress-Corrosion Resistant Alloys: Quantum Steels Final Report, Dec. 1993-Dec 2001
Olson, Gregory B.; Ellis, D. E.; Freeman, A. J.; Jul. 24, 2002; 10p; In English

Contract(s)/Grant(s): N00014-94-1-0188

Report No.(s): AD-A403902; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche
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As part of an integrated computational materials design effort, quantum mechanical calculations have predicted the roles of
impurity and alloying elements in grain boundary cohesion to support design of hydrogen-resistant ultrahigh-strength steels.
Predicted thermodynamic quantities have been integrated in systems design of new steels employing W, Re and B for enhanced
cohesion. A prototype steel has demonstrated an ultimate tensile strength of 330 ksi with good toughness and ductility, while
maintaining desired grain boundary composition.

DTIC
Alloying; Corrosion Resistance; High Strength Steels; Grain Boundaries

20020068951 Rockwell International Corp., Thousand Oaks, CA USA
Investigation of the Mechanism of IGA/SCC of Alloy 600 in Corrosion Accelerating Heated Crevice Environments.
Topical Report - Resultsfor Mod of Heated Crevice (08/18/1999 - 08/31/2000)
Lumsden, J.; Nov. 2000; 24p; In English
Report No.(s): DE2002-769287; No Copyright; Avail: Department of Energy Information Bridge, Microfiche

The crevice formed by the tube/tube support plate (T/TSP) intersection in a pressurized water reactor (PWR) steam generator
is aconcentration site for nonvolatile impurities (referred to as hideout) in the steam generator water. The restricted mass transport
in the small crevice volume prevents the species, which concentrate by a thermal/hydraulic mechanism during the generation of
steam, from quickly dispersing into the bulk water. The presence of a porous scale corrosion product on the surface of the tube
and deposits of corrosion products in the crevice further restrict mass transport. The objective of this program isto develop an
understanding of the corrosion accelerating mechanisms, particularly IGA/SCC, in steam generator crevices. The important
variables will be identified, including the relationship between bulk water chemistry and corrosion accel erating chemistriesin
acrevice. An important result will be the identification of water chemistry control measures needed to mitigate secondary side
IGA/SCC in steam generator tubes. The approach uses an instrumented heated crevice, which is a replica of a PWR steam
generator T/TSP crevice. While the system is operating at simulated steam generator thermal conditions, measurements can be
made of the chemical, electrochemical, and thermal conditions in the crevice. Damage to the tube due to IGA/SCC and other
corrosion processes will be monitored using electrochemical noise.
NTIS
Intergranular Corrosion; Stress Corrosion Cracking; Pressurized Water Reactors; Scale (Corrosion); Boilers

20020068963 Argonne National Lab., IL USA
Dislocation Processes and Defor mation Twinning in Nanocrystalline Al
Yamakov, V.; Wolf, D.; Phillpot, S. R.; Gleiter, H.; 2002; 8p; In English
Report No.(s): DE2002-41676; No Copyright; Avail: Department of Energy Information Bridge, Microfiche

Using arecently developed, massively parallel molecular-dynamics (MD) code for the simulation of polycrystal plasticity,
we analyze for the case of nanocrystalline Al the complex interplay among various dislocation and grain-boundary processes
during low-temperature deformation. A unique aspect of this work, arising from our ability to deform to rather large plastic strains
and to consider a rather large grain size, is the observation of deformation under very high grain-boundary and dislocation
densities, i.e., in a deformation regime where they compete on an equal footing. We are thus able to identify the intra- and
intergranular dislocation and grain-boundary processes responsible for the extensive deformation twinning observed in our
simulations. This illustrates the ability of this type of simulations to capture novel atomic-level insights into the underlying
deformation mechanisms not presently possible experimentally.
NTIS
Mechanical Twinning; Deformation; Aluminum Alloys

20020069085 Helsinki Univ. of Technology, Lab. of Materials Processing and Powder Metallurgy, Espoo, Finland

Atmospheric Direct L eaching of Sphalerite, Part 2, Reaction Kinetics

Kaskiala, T.; 2001; 34p; In English

Report No.(s): PB2002-105015; TKK-MK-125; Copyright; Avail: National Technical Information Service (NTIS), Microfiche
Zinc, which isformerly produced by pyrometallurgical processes, is now mainly produced using a roast-leach electrowinning

process. The production is thus more efficient with respect to manpower, energy and pollution abatement. Furthermore, low grade

complex ores can be leached. /7/ The objective in the direct leaching is to obtain the zinc into solution directly from the sulphidic

form from a zinc sulphide concentrate. The direct leaching of zinc concentrate under atmospheric pressure is the new technology

arising in the zinc production. As arelatively new process (in use), it still involves areas, which are poorly known and reliable

models proposed for the leaching mechanism and kinetics are necessary. One among the most popular is the shrinking-core model,
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which characterizes the formation of a product layer on the surface of the sphalerite particle. For a better understanding of the
leaching process, it isimportant to know the chemical and physical events and their effects.

NTIS

Leaching; Kinetics, Atmospheric Pressure

20020069093 Steel Founders' Society of America, Des Plaines, IL USA

Feeding and Risering Guidelinesfor Steel Castings

2002; In English; This document is color dependent and/or in landscape layout. It is currently only available on CD-ROM
Report No.(s): DE2002-793381; No Copyright; Avail: National Technical Information Service (NTIS)

This report presents work conducted on the following main projects tasks undertaken in the Yield Improvement in Steel
Casting research program: Improvement of Conventional Feeding and Risering Methods, Use of Unconventional Yield
Improvement Techniques, and Case Studiesin Yield Improvement. Casting trials were conducted and then simulated using the
precise casting conditions as recorded by the participating SFSA foundries. These results present a statistically meaningful set
of experimental data on soundness versus feeding length. Comparisons between these casting trials and casting trials performed
more than forty years ago by Pellini and the SFSA are quite good and appear reasonable. Comparisons between the current SFSA
feeding rules and feeding rules based on the minimum Niyama criterion reveal that the Niyama-based rules are generally less
conservative. The niyama-based rules also agree better with both the trials presented here, and the casting trails performed by
Pellini an d the SFSA years ago. Furthermore, the use of the Niyama criterion to predict centerline shrinkage for horizontally fed
plate sections has a theoretical basis according to the casting literature reviewed here. These results strongly support the use of
improved feeding rules for horizontal plate sections based on the Niyama criterion, which can be tailored to the casting conditions
for a given alloy and to a desired level of soundness. The reliability and repeatability of ASTM shrinkage x-ray ratings was
investigated in a statistical study performed on 128 x-rays, each of which were rated seven different times. A manual ’ Feeding
and Risering Guidelines for Steel Castings’ isgiven in thisfinal report. Results of casting trials performed to test unconventional
techniques for improving casting yield are presented. These use a stacked arrangement of castings and riser pressurization to
increase the casting yield. Riser pressurization was demonstrated to feed a casting up to four time s the distance of a
non-pressurized riser, and can increase casting yield by decreasing the required number of risers. All case studies for this projects
were completed and compiled into an SFSA Technical Report that is submitted part of this Final Report.

NTIS
Castings; Foundries; Risers; Feeding (Supplying)

20020070208 Oak Ridge National Lab., TN USA
AlISI/DOE Technology Roadmap Program. TRP 9732: Steel Processing Properties and Their Effect on Impact
Deformation of Lightweight Structures
Simunovic, S.; Aramayo, G.; Jan. 2001; 68p; In English
Report No.(s): DE2002-794991; No Copyright; Avail: Department of Energy Information Bridge, Microfiche

The objective of the research was to perform a comprehensive computational analysis of the effects of material and process
modeling approaches on performance of UltraLight Steel Auto Body (ULSAB) vehicle models. The research addressed numerous
material related effects, impact conditions as well as analyzed the performance of the ULSAB vehiclesin crashes against designs
representing the current US vehicle fleet. Crash modeling simulations show a clear effect of strain-rate sensitivity on high strength
steel (HSS) intensive vehicle. Theinfluence of a strain-rate model can be an incremental sensitivity due to the increased flow stress
when similar structure collapse modes are predicted. However, significant differences in crash energy management capacity can
be predicted if the change in loading on members alters the predicted collapse mode of the structure.
NTIS
Seels, Process Control (Industry)

20020070209 American Iron and Steel Inst., Pittsburgh, PA USA
Al SI/DOE Advanced Control Program, Volume 4, On-line, Non-Destr uctive M echanical Property Measurement Using
Laser-Ultrasound
Moreau, A.; Lord, M.; Levesgue, D.; Dubois, M.; Bussiere, J.; Mar. 2001; 114p; In English
Report No.(s): DE2002-794988; No Copyright; Avail: Department of Energy Information Bridge, Microfiche

The goal of this project was to demonstrate the feasibility to measure the mechanical properties, such asyield strength, tensile
strength, elongation, strain hardening exponent and plastic strain ratio parameters, of low carbon steel sheets on the production
line using laser ultrasound. The ultrasound generated by the devel oped apparatus travels mostly back and forth in the thickness
of the steel sheet. by measuring the time delay between two echoes, and the relative amplitude of these two echoes, one can
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measure ultrasound velocity and attenuation. These are governed by the microstructure: grain size, crystallographic texture,
dislocations, etc. Thus, by recording the time behavior of the ultrasonic signal, one can extract microstructural information. These
microstructural information together with the modified Hall-Petch equation allow measurement of the mechanical properties
NTIS

Mechanical Properties, Low Carbon Steels

20020070221 Oak Ridge National Lab., TN USA

ASSET: An Information System for Alloy Corrosion in High Temperature Gases

John, R. C.; Thompson, W. T.; Young, A. L.; Wright, |. G.; 2002; In English; This docuent is color dependent and/or in landscape
layout. It is currently only available on CD-ROM

Report No.(s): DE2002-782932; No Copyright; Avail: National Technical Information Service (NTIS)

A large database for corrosion data and a corrosion prediction information system for metals and alloys corroding in
high-temperature gases have been created. Corrosion data for about 75 commercial alloys, 4600 corrosion data measurements,
and six million exposure hours have been compiled into an information system, ASSET. ASSET allows prediction of sound metal
thickness losses for metals and alloys corroding by several common corrosion mechanisms at high-temperatures as functions of
gas composition, temperature, time, and alloy. This paper presents examples of predicted metal losses of alloys corroding in
standard conditions for several corrosion mechanisms expected in high-temperature gases. ASSET also provides a comprehensive
capability to analyze the thermochemical interactions between alloys, corrosion products and exposure conditions. Some of the
uses of the data compilation and the corrosion prediction feature are illustrated for oxidizing, sulfidizing, sulfidizing/oxidizing,
and carburizing conditions.

NTIS
Corrosion; Information Systems; Alloys; Prediction Analysis Techniques; Thermochemistry; High Temperature Gases

20020070288 NASA Ames Research Center, Moffett Field, CA USA
Effect of Measured Welding Residual Stresseson Crack Growth
Hampton, Roy W., NASA Ames Research Center, USA; Nelson, Drew, Stanford Univ., USA; Oct. 01, 1998; 1p; In English;
ASTM 31st National Symposium Fatigue and Fractures Mechanics, 22-24 Jun. 1999, Cleveland, OH, USA; Sponsored by
American Society for Testing and Materials, USA
Contract(s)/Grant(s): RTOP 297-10-02; No Copyright; Avail: Issuing Activity; Abstract Only

Welding residua stresses in thin plate A516-70 steel and 2219-T87 aluminum butt weldments were measured by the
strain-gage hole drilling and X-ray diffraction methods. The residual stress data were used to construct 3D strain fields which were
modeled as thermally induced strains. These 3D strain fields were then analyzed with the WARP31) FEM fracture analysis code
in order to predict their effect on fatigue and on fracture. For analyses of fatigue crack advance and subsequent verification testing,
fatigue crack growth increments were simulated by successive saw-cuts and incremental loading to generate, as a function of crack
length, effects on crack growth of the interaction between residual stresses and load induced stresses. The specimen experimental
response was characterized and compared to the WARM linear elastic and elastic-plastic fracture mechanics analysis predictions.
to perform the fracture analysis, the plate material’s crack tearing resistance was determined by tests of thin plate M(T) specimens.
Fracture analyses of these specimen were performed using WARP31D to determine the critical Crack Tip Opening Angle [CTOA]
of each material. These critical CTOA values were used to predict crack tearing and fracture in the weldments. to verify the fracture
predictions, weldment M(T) specimen were tested in monotonic loading to fracture while characterizing the fracture process.
Author
Welding; Residual Stress; Crack Propagation; Fracture Mechanics; Plastic Properties

20020070547 North Dakota State Univ., Fargo, ND USA
Binder Modification and Development for Briquetting Steel Mill Residues Final Report, 2 Jun. 1997 - 30 Jun. 1998
Olson, E. S.; Jul. 1998; 96p; In English
Report No.(s): DE2002-793655; REPT-98-EERC-07-02; No Copyright; Avail: Department of Energy Information Bridge,
Microfiche

Alternatives to the molasses-ordinary portland cement (OPC) binder as a binder for steel mill residues were extensively
investigated. A large number of binder modifications were tested using a hand pelleting apparatus to identify effective
compositions. The more effective compositions were evaluated in a series of three briquetting matrices using the Komarek press.
Evaluations consisted of drop tests, compression tests of given and cured pellets, and tumble tests of cured pellets. Pyrolysis odor
tests were performed to determine the effects of certain compositions on the disagreeable wet campfire odor produced during
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heating of the molasses--OPC briquettes. Several scanning electron microscope (SEM) morphology studies were conducted to
examine the nature of structures formed during pelleting or briquetting.

NTIS

Seels; Cements; Binders (Materials); Morphology

20020070588 California Univ., Lawrence Berkeley National Lab., Berkeley, CA USA
Element-Specific Soft X-Ray M agneto-Optic Rotation Studies of Magnetic Filmsand Multilayers
Kortright, J. B.; Rice, M.; May 1996; 12p; In English
Report No.(s): DE2002-270797; LBNL-389000; UC-410; No Copyright; Avail: Department of Energy Information Bridge,
Microfiche

Tunable multilayer linear polarizers extend magneto-optic rotation techniques that directly sense polarization changesinto
the 50--1,000 eV range. The resonant response at atomic core levels yields element-specific magnetic signals that can be much
larger than the analogous signal in the visible. A tunable multilayer polarimeter is described, and examples of itsuse in early Kerr
rotation hysteresis studies of Fe films and Fe/Cr multilayers are given.
NTIS
Magnetic Materials, Magneto-Optics, Magnetic Films; Rotation

20020070593 California Univ., Lawrence Berkeley National Lab., Materials Science Div., Berkeley, CA USA

Transmission Electron Microscopy Studies of Electrical Active GaAs/GaN Interface Obtained by Wafer Bonding
Jasinki, J.; Lilental-Weber, Z.; Estrada, S.; Hu, E.; 2002; In English; This document is color dependent and/or in landscape layout.
It iscurrently only available on CD-ROM

Report No.(s): DE2002-795386; No Copyright; Avail: National Technical Information Service (NTIS)

Transmission electron microscopy (TEM) and energy dispersive X-ray spectroscopy (EDX) studies of GaAs/GaN interfaces,
obtained by direct wafer bonding, are presented. TEM observations show that most of the interface area was well bonded. A thin
oxide layer, confirmed by EDX, was present at the interface in the well-bonded regions. Plan-view TEM studies showed the
presence of two dislocation networks in such regions. They formed to accommodate: (1) tilt between bonded crystals and (2)
strain, which appeared during sample cooling due to mismatch in thermal expansion coefficients. Asymmetrical, often elongated,
cavities, formed on the GaAs side, were present at the interface between the well-bonded regions. It was shown by EDX that the
walls of these cavities are covered with native oxide.

NTIS
Transmission Electron Microscopy; Gallium Nitrides, Gallium Arsenides

20020070630 NASA Glenn Research Center, Cleveland, OH USA
Aerospace Structural Materials Handbook Supplement GRCop-84
Ellis, David L., Case Western Reserve Univ., USA; Oct. 24, 2001; 58p; In English
Contract(s)/Grant(s): NCC3-830; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

GRCop-84 is a high strength-high conductivity copper-based alloy developed at NASA Glenn Research Center for
combustion chamber liners of regeneratively cooled rocket engines. It also has promise for other high heat flux applications
operating at temperatures up to 700 C (1292 F) and potentially higher. The alloy must be made by powder metallurgy techniques
such as gas atomization. Slower cooling rates such as those experienced during casting do not develop a proper microstructure.
Once made into powder, the alloy exhibits excellent processability using conventional consolidation and forming techniques, e.g.,
extrusion and rolling. GRCop-84 is strengthened by a combination of dispersion and precipitation strengthening by fine (50-500
nanometer (2-20 microinch)) Cr2Nb particles and Hall-Petch strengthening from a fine copper grain size. The presence of ahigh
volume fraction of particles prevents grain boundary sliding at high temperatures and contributes to the alloy’s overall good high
temperature mechanical properties. Maximum thermal conductivity is obtained by using two aloying elements (Cr, Nb) with
limited solubility in solid Cu that form a high temperature intermetallic compound with an even lower solid solubility. The
resulting matrix of the alloy is nearly pure copper. The limited solubility also minimizes Cr2Nb particle coarsening at el evated
temperatures and enhances microstructural and mechanical property stability. Further enhancement of the microstructural
stability is obtained by using a high volume fraction (approx. 14 vol.%) of Cr2Nb particlesthat effectively pin grain growth.
Author
Copper Alloys; Mechanical Properties; Microstructure; Powder Metallurgy; Dispersion Strengthening
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20020070676 Technical Research Centre of Finland, Espoo, Finland

Long-life Fatigue Design of GRP 500 Nodular Cast Iron Components

Marquis, G.; Salin, J.; 2000; 82p; In English

Report No.(s): PB2002-105684; VTT/RN-2043; Copyright; Avail: National Technical Information Service (NTIS), Microfiche
A project on Spheroidal Cast Iron in Long-Life Design was realized in 1997 to 1999. The goal was to gain understanding

of the fatigue mechanisms and obtain high cycle design information on GRP500 nodular cast iron under both constant amplitude

and variable amplitude loading. All targets set at the beginning of the project have been achieved with the resources all ocated.

Severa small but technically significant tasks have been added along the course of the project. In total 332 fatigue tests and

extensive NDE studies on GRP 500 iron have been performed. The total number of fatigue cycles applied exceeded 3.10(sup9)

cycles of which the majority were of variable amplitude such as may occur in rotating or reciprocating machines.

NTIS

Fatigue Life; Cast Alloys; Iron Alloys, Nondestructive Tests

20020070677 National Aerospace Lab., Amsterdam Netherlands
Further Evaluation of the Ascor Test for Stress Corrosion Testing of Aluminium Alloys
Schra, L.; Wanhill, R. J. H.; 2001; 32p; In English
Report No.(s): PB2002-105875; NLR/TP-97425-U; No Copyright; Avail: CASI; A03, Hardcopy; AOL, Microfiche

In 1991 a simple automated stress corrosion testing method called the ASCOR (Automated Stress COrrosion Ring) test was
developed to test aluminum alloys according to ASTM specification G49. The present investigation concentrated on evaluating
two aspects of the test method: The SCC initiation criterion (2% load decrease); The possibility of defining athreshold stress for
micro SCC growth in addition to that for macro SCC growth. It was found that substantial SCC growth had occurred at 2% load
decrease. The authors therefore propose reducing the load decrease criterion to 1% as an improved compromise between
determining the SCCinitiation life in awell-defined way and limiting the contribution of SCC growth to thislife. Fracture strength
ratios (fracture strength of loaded exposed specimens divided by fracture strength of unloaded exposed specimens) less than 100%
were found at exposure stresses below the threshold stress for macro SCC growth. Fractographic investigation showed SCC on
the fracture surfaces of specimens tested at these exposure stresses. A threshold stress for micro SCC growth was determined and
is defined as the exposure stress at and below which the fracture strength ratio is 100%.
NTIS
Corrosion Tests; Stress Corrosion; Aluminum Alloys
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NONMETALLIC MATERIALS

Includes physical, chemical, and mechanical properties of plastics, elastomers, Ilubricants, polymers, textiles, adhesives, and
ceramic materials. For composite materials see 24 Composite Materials.

20020067767 Technische Univ., Twente, Netherlands

Nanoscale Wear Resistant Ceramic Materialswith Low Friction Final Report, 26 Apr. 2000-26 May 2001

Kerkwijk, Bas; Vancso, Gyula J.; Sep. 21, 2001; 123p; In English

Contract(s)/Grant(s): F81775-00-W-E009

Report No.(s): AD-A403730; EOARD-SPC-00-4009; No Copyright; Avail: CASI; A06, Hardcopy; A02, Microfiche
Thisreport results from a contract tasking University of Twente as follows: The contractor will investigate the improvement

of tribological properties of zirconia/alumina composites by optimizing their microstructure and by addition of solids with

friction-reducing properties.

DTIC

Wear Resistance; Tribology; Friction; Nanotechnology; Composite Materials

20020068067 Technion - Israel Inst. of Tech., Dept. of Materials Engineering, Haifa I srael

I nternational Symposium on Self-Propagating High-Temper ature Synthesis (SHS-2001) (6th) Held at Technion, Haifa,
Israel on February 17-21, 2002. Book of Abstracts

Feb. 21, 2002; 117p; In English; Prepared in cooperation with ISMAN-Inst. of Structural Macrokinetics and Materials Science;
Scientific Council on Combustion and Explosion, Russian Academy of Sciences

Contract(s)/Grant(s): N68171-01-M-6166

Report No.(s): AD-A403755; R/D-9185-MS-02; No Copyright; Avail: CASI; A06, Hardcopy; A02, Microfiche
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Partial contents: Nanocrystalline Ceramics by Solid State Thermolysis of Metalorganic Polymers; Trends in Ceramic
Materials Development into the Third Millennium; SHS of Dense in situ Composites via Pressure Assisted Thermal Explosion:
experiment and modeling; Forewood; Contaminants, Additives and Dopants in Modern Materials Science; Inorganic Nanotubes
and Inorganic Fullerane-like Materials from Layered Compounds. synthesis, properties and applications, Kinetics and
Thermodynamics of SHS Reactions, Mechanical Alloying in the SHS Research; SHS in Electric and Magnetic Fields;
SHS-Produced Composite Materials, Critical Phenomena at Autowave Propagation; Dynamics of Hot spots in Solid Flame
Propagation; Electrothermal Explosion (ETE) method to Study the Kinetics of Fast High Temperature Reactions in Condensed
Systems; Mutual Interdependence, between SHS Reaction and Gas Infiltration, during Thermal Explosion; On Spinning Modes
of Gasless Combustion; The Present Status and rends of SHS FGM; Reactive Castings of Ceramic Composites, SHS of Complex
Ceramic Materials and their Properties, SHS TiB2 Based Multiphase Ceramics and Composites.

DTIC
Abstracts; High Temperature; Self Propagation; Conferences, Nanocrystals, Synthesis (Chemistry)

20020068096 Pennsylvania Univ., Medical Image Processing Group, Philadelphia, PA USA
AASERT Student Research on In-Situ Toughened Alpha Prime-SIAION Final Report, 15 Aug. 1998-31 Aug 2001
Chen, I-Wei; May 22, 2002; 7p; In English
Contract(s)/Grant(s): F49620-98-1-0470
Report No.(s): AD-A404120; AFRL-SR-AR-TR-02-0205; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche
The grant was initiated on May 15,1998 and was completed in August 2001. We have explored the compositions at which
in-situ toughened ct-SiIAION can be obtained. This essentially encompasses the entire single a-phase region. It includes both
rare-earth ion-added compositions and alkali/alkali-earth ion-added compositions. We have made a systematic effort to obtain
kinetic data on phase transformation at different compositions, since this knowledge is critically important for the precise control
of nucleation and growth, which dictate the microstructure. We have developed methods for controlling microstructure in
ci-SIAION prepared from commercia aSi3N4 powders. These materials have faster transformation rate and the microstructure
control must rely on nucleation treatment of external seeding. We have developed the method to grow and harvest seed crystals,
of acontrolled composition, size and morphology, which can be used to nucleate & -SIAION grainsin the ceramic to alow tailored
grain growth. We have developed a theory for grain growth, based on the recent observations of the morphology of isolated grains
from the oxynitride liquid. This model successfully predicted the novel shape transition observed experimentally. We have
developed a wet chemical technique for etching the highly stable a-SIAION, which until now has proved difficult for
ceraniographic preparation. We have shown that the mechanical strength of ct-SIAION can exceed 1 CPa and the strength retention
isgood at least up to 1350 deg C. We have obtained R-curves for a SIA1ON ceramics, and show that they can reach atoughness
of 11-12 MPa m1t which compares favorably with the state-of-the-art Beta silicon nitride.
DTIC
Toughness; Ceramics; Oxynitrides; In Stu Measurement

20020068793 Alabama Agricultural and Mechanical Univ., Dept. of Electrical Engineering, Normal, AL USA
Microelectric Heterogeneous Hybrid Devicesfor Space Applications
Alim, Mohammad A., Alabama Agricultural and Mechanical Univ., USA; Research Reports: 2001 NASA/ASEE Summer
Faculty Fellowship Program; July 2002, pp. I-1 -1-5; In English; Also announced as 20020068792; No Copyright; Avail: CASI;
A01, Hardcopy; A03, Microfiche

The existing projects designated as SACA (Sample Ampoule Cartridge/Container Assembly) and QM1 (Quench Module
Insert) at NASA's MSFC (Marshall Space Flight Center) involve development of high-temperature coating materials. A number
of material systems need to be evaluated for this purpose. The requirement of these coating materials included high emissivity
(approaching unity), sufficient physical strength, appropriate therma conductivity to dissipate heat, and above al high
temperature (T isequa to or greater than 2000 C) withstanding capability. Potential materials for applications considered were
non-oxide based materials such as tungsten carbide, tantalum carbide, compounds of niobium, etc.
Derived from text
Coating; High Temperature; Refractory Materials; Refractory Coatings

20020068800 William Jewell Coll., Dept. of Physics, Liberty, MO USA

Molecular Probe Fluorescence Monitoring of Polymerization

Bunton, Patrick, William Jewell Coll., USA; Research Reports: 2001 NASA/ASEE Summer Faculty Fellowship Program; July
2002, pp. VIII-1 - VIII-5; In English; Also announced as 20020068792; No Copyright; Avail: CASI; A01, Hardcopy; A03,
Microfiche
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This project investigated the feasibility of using fluorescence spectroscopy to determine viscosity of polymer/monomer in
support of Transient Interfacial Phenomenain Miscible Polymer Systems (TIPMPS). This project will attempt to measure gradient
induced flow at a miscible interface during and / or after in-flight polymerization of dodecyl acrylate (lauryl acrylate).
Concentration and temperature gradients will be intentionally introduced during polymerization and the resultant fluid flow
determined by Particle Imaging Velocimetry (PIV). This report describes an investigation of the feasibility of using fluorescence
of aprobe molecule to monitor viscosity and/or concentration during and after polymerization. The probe used was pyrene which
has been shown to be sensitive to its local environment in methyl methacrylate.

Author
Fluorescence; Polymerization; Spectroscopy; Viscosity; Measuring Instruments

20020068811 South Dakota State Univ., Mechanical Engineering Dept., Brookings, SD USA
Analytical Modal Analysisfor Thin-Film Flat Lenses
Hamidzadeh, Hamid R., South Dakota State Univ., USA; Research Reports: 2001 NASA/ASEE Summer Faculty Fellowship
Program; July 2002, pp. XX-1 - XX-6; In English; Also announced as 20020068792; No Copyright; Avail: CASI; A02, Hardcopy;
AO03, Microfiche

Due to strong potential applications and more demanding requirements imposed upon thin-film structures for space
deployable, there has been increasing research and devel opment activities during recent yearsin the field of vibration analysis
of these types of structures. Moreover, interests in employing these structural components have received renewed emphasisin
recent years within NASA and the Air Force. Thisis due to their inherent lightweight, low packaging and launch volume, and
relative simplicity of deployment. Among the potential mission concepts for which these structural elements are included, one
can mention solar sails, space solar power generation systems, solar thermal propulsion vehicles, large space telescopes, and
inflatable communication antennas. This paper presents anaytical procedures to determine vibration and physical characteristics
of thin film lenses with circular and elliptical shapes membranes considered in design of a solar concentrator. In genera, three
methods are used to obtain approximate solutions of Helmholtz boundary value problems. One method requires that solution
satisfy the differential equation exactly and the boundary condition approximately. Another method demands a solution that
satisfies the boundary conditions exactly and the governing equations approximately. The third method sees a solution that
satisfies both the governing equation and boundary conditions approximately. Extensive reviews of vibrations of membrane and
plates are provided by Leissa and Mazumdar.
Author
Thin Films; Lenses, Membrane Structures; Large Space Structures; Space Erectable Structures; Research and Development;
Sructural Vibration; Boundary Value Problems

20020068902 Pennsylvania State Univ., University Park, PA USA
10TH US-Japan Seminar on Dielectric and Piezoelectric Ceramics Final Report, 9 Jan. 2000-30 Nov. 2002
McKinstry, Susan T.; Sep. 2001; 453p; In English; Original contains color images
Contract(s)/Grant(s): N00014-00-1-0911
Report No.(s): AD-A403905; ONR-332; No Copyright; Avail: CASI; A20, Hardcopy; A04, Microfiche

The award partially supported the technical workshop entitled ' 10th U.S.-Japan Workshop on Dielectric and Piezoelectric
Materials . Thisincluded the organization, mailing, abstract preparation, secretarial, travel, and related costs to hold a workshop.
Held every two years, alternating from the U.S. and Japan, the workshop is a closed meeting, by ’invitation only’, offering a highly
interactive environment for technical exchange. The workshop took place September 27-29, 2001 in the Biltmore Hotel,
Providence, Rhode Island. Topics covered included piezoel ectric and dielectric materials and devices (including bulk, particulate,
and thin film), and their processing technology. A proceedings of extended abstracts from the conference was distributed to
participants.
DTIC
Dielectrics; Piezoelectric Ceramics, Conferences

20020068982 NASA Ames Research Center, Moffett Field, CA USA

Fluoropolymer Films Deposited by RF Plasma Sputtering of Polytetrafluoroethylene Using Inert Gases

Golub, Morton A., NASA Ames Research Center, USA; Wydeven, Theodore, Lockheed Martin Engineering and Sciences Co.,
USA; [1998]; 1p; In English; Fluorinated Surfaces, Coatings and Films Symposium, 23-28 Aug. 1998, Boston, MA, USA;
Sponsored by American Chemical Society, USA

Contract(s)/Grant(s): RTOP 199-04-12-01; No Copyright; Avail: Issuing Activity; Abstract Only
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The FT-IR (Fourier Transform Infrared), UV (Ultraviolet) and XPS (X Ray Photoelectron Spectroscopy) spectra of
fluoropolymer films (SPTFE) deposited by rf (radio frequency) plasma sputtering of polytetrafluoroethylene (PTFE), using Ne,
Kr and Xe as sputtering gases, were obtained and compared with prior spectra for SPTFE formed using He and Ar. The F/C
(fluorine / carbon) ratios for SPTFE films (1.44-1.55), obtained at arf power of 10 W, were essentially the same for all five rare
gases, there being no trend of decreasing fluorine content in the SPTFE product with increasing atomic weight of the sputtering
gas - contrary to the momentum transfer notion advanced by M. E. Ryan, et a. Increasing rf power from 10 to 50 W resulted in
successively lower F/C ratios for SPTFE (e.g., from 1.55 to 1.21 in the case of Xe plasma-sputtered PTFE), accompanied by
sputtering of the glass reactor and deposition of fragments of sodium aluminum silicate occurring at 40 W and above. In order
to achieve a " Teflon-like” SPTFE structure (i.e., products with as high a F/C ratio as possible) in a given plasma reactor, an
optimum rf power must be found, which in the present case was approximately 10 W.

Author
Polytetrafluoroethylene; Plasmas (Physics); Fluoropolymers, Sputtering; Rare Gases; Sodium Slicates; Aluminum Silicates,
Radio Frequencies

20020069009 NASA Ames Research Center, Moffett Field, CA USA
XPS Study of Plasma- and Argon Ion-Sputtered Polytetrafluoroethylene
Golub, Morton A., NASA Ames Research Center, USA; [1997]; 1p; In English; Golden Gate Polymer Forum, 13 Nov. 1997,
Mountain View, CA, USA
Contract(s)/Grant(s): RTOP 199-04-12-01; No Copyright; Avail: Issuing Activity; Abstract Only

The similarity of plasma-polymerized tetrafluoroethylene (PPTFE) and the fluoropolymer film deposited by rf (radio
frequency) plasma sputtering (SPTFE) of polytetrafluoroethylene (PTFE), noted earlier in the literature, has been reconfirmed.
FT-IR (Fourier Transform Infrared), XPS (X ray Photoelectron Spectroscopy) and UV (ultraviolet) spectroscopy has been
employed in apparently the first study to involve preparation of PPTFE and SPTFE in the same reactor and under comparable
low-power plasma conditions. Most of the work concerned the use of He or Ar as sputtering gas, but some runs were also carried
out with the other rare gases Ne, Kr and Xe. The C1s XPS spectra of SPTFE films displayed arelatively higher content of CF2
groups, and yielded higher F/C (fluorine / carbon) ratios, than PPTFE films, while the SPTFE films were somewhat more
transparent in the UV than PPTFE. The F/C ratios for SPTFE were essentially independent of the rare gas used for sputtering.
Increasing rf power from 10 to 50 W for Xe plasma-sputtering of PTFE resulted in successively lower F/C ratios (1.55 to 1.21),
accompanied by sputtering of the glass reactor occurring at 40 W and above. Some limited XPS, FT-IR and UV data are presented
on Ar ion-sputtered PTFE.
Author
Souttering; Polytetrafluoroethylene; Photoel ectron Spectroscopy; Fluoropolymers; Argon Plasma; Helium Plasma

20020070220 Georgia Inst. of Tech., School of Earth and Atmospheric Sciences, Atlanta, GA USA

Quantifying Silica Reactivity in Subsurface Environments: Reaction Affinity and Solute Matrix Controlson Quartz and
SiO2 Glass Dissolution Kinetics Final Report

Dove, P. M.; 2002; In English

Report No.(s): DE2002-791682; No Copyright; Avail: National Technical Information Service (NTIS)

During the three years of this project, Professor Dove's laboratory made tremendous progress in understanding controls on
amorphous silica dissolution kinetics in aqueous solutions. Our findings have already received considerable attention. In
hydrothermal and low temperature studies, the work focused on determining quantitative and mechanistic controls on the most
abundant silica polymorphs in Earth environments--quartz and amorphous silica. Our studies achieved goals set forth in the
original proposal to establish a new quantitative understanding of amorphous silica dissolution. This support has resulted in 10
journal, 12 abstracts and 2 thesis publications. The Pl and students were al so recognized with 6 awards during this period.
NTIS
Amorphous Materials; Quartz, Geochemistry; Glass

20020070222 Praxair, Inc., Tonawanda, NY USA
Ceramic Membrane Enabling Technology for Improved | GCC Efficiency Quarterly Report, 1 Jan. - 31 Mar. 2001
Prasad, R.; McMahon, T.; Apr. 2001; 10p; In English
Report No.(s): DE2002-793316; No Copyright; Avail: Department of Energy Information Bridge, Microfiche

This quarterly technical progress report will summarize work accomplished for Phase 1 Program during the quarter January
to March 2001. In task 1 careful modification of the composition and processing conditions of the OTM has enabled manufacture
of high quality OTM elements. In addition, finite element modeling has been used to identify a suitable composition and geometry
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for successful pilot plant operation. In task 2, composite elements of materials with improved mechanical properties have been
developed. In task 3, development of preferred fabrication methods has resulted in production of pilot plant scale composite
elements. The work in task 4 has demonstrated that composite OTM elements can produce oxygen at atmospheric pressure of
greater than 95% purity from a high-pressure air feed gas. The work in task 5 to construct a multi-tube OTM reactor is ongoing.
NTIS

Ceramics, Membranes;, Compressed Gas; Atmospheric Pressure

20020070286 NASA Ames Research Center, Moffett Field, CA USA
Application of Pressure-Sensitive Paint to Rotor cr aft
Schairer, Edward T., NASA Ames Research Center, USA; Hand, Lawrence A., NASA Ames Research Center, USA; Bell, James
H., NASA Ames Research Center, USA; Mehta, RabindraD., NASA Ames Research Center, USA; [1998]; 1p; In English; 6th
Annual Pressure Sensitive Paint Workshop, 6-8 Oct. 1998, Renton, WA, USA
Contract(s)/Grant(s): RTOP 519-20-22; No Copyright; Avail: Issuing Activity; Abstract Only

In this presentation, a plan to develop methods for applying pressure-sensitive paint to rotorcraft will be described. These
methods are needed because flows over rotor blades are typically very complex and poorly understood and because conventional
methods for measuring unsteady pressures on rotor blades (using unsteady pressure transducers provide grossly inadequate spatial
resolution. Since PSP is a surface, rather than a point, measurement technique, it has the potential to significantly increase the
spatial resolution )f pressure measurements on rotor blades. PSP techniques currently in use at Ames were developed for
measuring steady pressures on rigid, complex airplane configurations in large, production wind tunnels. Applying PSP to
rotorcraft requires a significant departure from these techniques. First and most importantly new, fast-responding and
self-referencing pressure paints are required. The paints must be fast (98% response in 1-5 msec) to resolve flow unsteadiness;
they must be self-referencing (or "binary”) to account for changes in incident light intensity due to deflection of flexible rotors.
Self-referencing paints have been used at Ames for some time; however, these paints have response times that are far too long
for unsteady applications. Flash illumination is required to resolve flow unsteadiness and to minimize image blurring due to
relative motion between the model and the camera. Current practice at Amesis to use continuous illumination Finally, "in situ”
paint calibration versus measurements by pressure transducers, which is current Ames practice, is not practical because of the
difficulty and expense of installing transducers in rotor blades. Instead, the paint must be calibrated "a priori” in a calibration
chamber. A sequence of five experiments that systematically isolates and addresses the problems involved in making PSP
measurements on rotor blades has been planned. These are: (1) measurements on arigid rotor in hover; (2) measurements on a
flexible rotor in hover; measurements of paint response time in a calibration apparatus; (4) measurements on a rigid,
two-dimensional oscillating airfoil; and (5) measurements on a flexible rotor in forward flight. Experiments were recently
conducted at Ames where PSP measurements were made on arigid oscillating airfoil (experiment type 4) and on aflexible rotor
in hover (experiment type 2). Preliminary results from these experiments will be discussed.
Derived from text
Dynamic Pressure; Helicopters, Pressure Sensitive Paints; Pressure Measurement

20020070356 Argonne National Lab., Energy Technology Div., IL USA

Friction-Induced Structural Transformations of Diamondlike Carbon Coatings Under Various Atmospheres
Sanchez-Lopez, J. C.; Erdemir, A.; Donnet, C.; Rojas, T. C.; Mar. 2002; In English; This docuent is color dependent and/or in
landscape layout. It is currently only available on CD-ROM; Prepared in cooperation by the Instituto de Ciencias de Materiales
de Sevilla (Spain)

Report No.(s): DE2002-42516; No Copyright; Avail: National Technical Information Service (NTIS)

The structural transformations that occur in diamond like carbon coatings with increasing hydrogen content have been
investigated by Raman spectroscopy, transmission electron microscopy, electron diffraction, and electron-energy-loss
spectroscopy. Friction tests were performed with uncoated steel balls against coated substrates at contact stresses of 1 GPain
ambient air (relative humidity = 30 - 40%), dry air (relative humidity isless than 1%), and dry nitrogen (islessthan 1%). The
lowest friction coefficient (f islessthan 0.02) was obtained for the most hydrogenated sample in dry nitrogen, where the formation
of athird-body layer was observed on the steel surface. Raman spectra obtained from the counter faces after sliding in humid and
dry air revealed a remarkable increase and narrowing of the 'D’ and 'G’ peaks with decreasing humidity. Analysis of peak
positions and I(D)/I(G) ratios pointed to an increasing order and an enlargement of the sp2 clusters under friction. The shape and
position of the carbon K-edge spectra for the transfer layer are affected the same way, although evidence of extended graphite layer
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formation was not observed. Development of these differing trends was correlated with the hydrogen-to-carbon ratio of the gas
precursor used during the synthesis and with the type of surrounding atmosphere.

NTIS

Carbon; Diamond Films; Environment Effects; Friction; Raman Spectroscopy; Metal Surfaces; Electron Diffraction; Energy
Dissipation

20020070361 Praxair, Inc., Tonawanda, NY USA
Ceramic Membrane Enabling Technology for Improved |GCC Efficiency Quarterly Report, Oct. - Dec. 2000
Prasad, R.; McMahon, T.; Jan. 2001; 10p; In English
Report No.(s): DE2002-793311; No Copyright; Avail: Department of Energy Information Bridge, Microfiche

This quarterly technical progress report will summarize work accomplished for Phase 1 Program during the quarter October
to December 2000. In task 1 careful modification of the processing conditions of the OTM has improved the properties of the final
element. In addition, finite element modeling has been used to predict the mechanical behavior of OTM tubes and to identify
strategies for improving OTM robustness. In task 2, composite elements of PSO1d have been prepared and tested for over 800
hours without degradation in oxygen flux. Alternative materials for composite OTM and architectures have been examined with
success. In task 3, modification of fabrication routes has resulted in a substantial increase in the yield of PSO1d composite
elements. The work in task 4 has demonstrated that composite OTM elements can produce oxygen at atmospheric pressure of
greater than 95% purity from a high-pressure air feed gas. The work in task 5 to construct a multi-tube OTM reactor has begun.
NTIS
Ceramics, Compressed Gas; Mechanical Properties, Robustness (Mathematics); Atmospheric Pressure

20020070368 Jefferson (Thomas) Lab. Computer Center, Newport News, VA USA
Development of Cryogenically Microwave L ossy Ceramicswith Adjustable Properties
Mikijelj, B.; Campisi, |.; 2002; 12p; In English
Report No.(s): DE2002-793445; No Copyright; Avail: Department of Energy Information Bridge, Microfiche

At cryogenic temperatures (below 20 K), most of the existing lossy materials become non-lossy, requiring the devel opment
of anew materials effective in these conditions. Results of an effort to develop a cryogenically lossy materials based on the AIN
matrix are presented in the paper. Hot pressing with awide range of possible lossy second phases was tried, followed by complex
permitivity measurements. A promising second phase was selected, produced and evaluated under cryogenic conditions at the
Thomas Jefferson National Accelerator Facility (Jefferson Lab). The developed material system allows the dielectric permitivity
to be varied depending on the application requirements.
NTIS
Ceramics; Cryogenic Temperature; Microwaves

20020070559 NASA Glenn Research Center, Cleveland, OH USA
Development of HVOF Sprayed Erosion/Oxidation Resistant Coatings for Composite Structural Components in
Propulsion Systems
Knight, R., Drexel Univ., USA; Ivosevic, M., Drexel Univ., USA; Twardowski, T. E., Drexel Univ., USA; Kdidindi, S. R., Drexel
Univ., USA; Sutter, James K., NASA Glenn Research Center, USA; Kim, D. Y., NASA Glenn Research Center, USA; [2002];
28p; In English; High Temple Workshop XX11, 21-24 Jan. 2002, Santa Fe, NM, USA
Contract(s)/Grant(s): RTOP 708-31-13; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Thermally sprayed coatings are being studied and developed as methods of enabling lightweight composites to be used more
extensively as structural components in propulsion applications in order to reduce costs and improve efficiency through weight
reductions. The primary goal of this work is the development of functionally graded material [FGM] polymer/metal matrix
composite coatings to provide improved erosion/oxidation resistance to polyimide-based polymer matrix composite [PMC]
substrates. The god is to grade the coating composition from pure polyimide, similar to the PM C substrate matrix on one side,
to 100 % WC-Co on the other. Both step-wise and continuous gradation of the loading of the WC-Co reinforcing phase are being
investigated. Details of the coating parameter development will be presented, specifically the high velocity oxy-fuel [HV OF]
combustion spraying of pure PMR-11 matrix material and layers of various composition PMR-11/WC-Co blends onto steel and
PMR-15 composite substrates. Results of the HV OF process optimization, microstructural characterization, and analysiswill be
presented. The sprayed coatings were evaluated using standard metallographic techniques - optical and scanning electron
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microscopy [SEM]. An SEM + electron dispersive spectroscopy [EDS] technique has also been used to confirm retention of the
PMR-11 component. Results of peel/butt adhesion testing to determine adhesion will also be presented.

Author

Corrosion Resistance; Propulsion; Hvof Thermal Soraying; Microstructure; Sprayed Coatings

20020070584 Argonne National Lab., IL USA
Dense Ceramic Membranes for Hydrogen Separ ation
Balachandran, U.; Lee, T. H.; Wang, S.; Zhang, G.; Dorris, S. E.; Apr. 2002; 16p; In English
Report No.(s): DE2002-42971; No Copyright; Avail: Department of Energy Information Bridge, Microfiche

We have developed cermet membranes that nongalvanically separate hydrogen from gas mixtures. The highest measured
hydrogen flux was 20.0 cm(sup 3) (STP)/min-cm(sup 2) for an ANL-3a membrane at 900 C. For ANL-3 membranes with
thickness of 40-500 (micro)m, hydrogen permeation is limited by the bulk diffusion of hydrogen through the metal phase. The
effect of hydrogen partial pressure on permeation rate confirmed this conclusion, suggesting that higher permeation rates may
be obtained by decreasing the membrane thickness. Permeation rate in a syngas atmosphere for times up to 190 h showed no
degradation in performance, which indicates that ANL-3 membranes may be suitable for long-term, practical hydrogen
separation.
NTIS
Ceramics, Membranes; Hydrogen; Gas Mixtures; Gas Pressure; Pressure Effects

20020070610 NASA Glenn Research Center, Cleveland, OH USA
The Effect of Heating on the Degradation of Ground Laboratory and Space Irradiated Teflon(R) FEP
deGroh, Kim K., NASA Glenn Research Center, USA; Martin, Morgana, Ohio Aerospace Inst., USA; July 2002; 17p; In English;
Sixth International Conference on Protection of Materials and Structures From Space Environment, 1-3 May 2002, Toronto,
Canada; Sponsored by Toronto Univ., Canada
Contract(s)/Grant(s): RTOP 755-A4-06
Report No.(s): NASA/TM-2002-211704; E-13449; NAS 1.15:211704; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

The outer most layer of the multilayer insulation (MLI) blankets on the Hubble Space Telescope (HST) is back surface
aluminized Teflon(R) FEP (fluorinated ethylene propylene). As seen by data collected after each of the three servicing missions
and as observed during the second servicing mission (SM2), the FEP has become embrittled in the space environment, leading
to degradation of the mechanical properties and severe on-orbit cracking of the FEP. During SM2, a sample of auminized-FEP
was retrieved from HST that had cracked and curled, exposing its aluminum backside to space. Because of the differencein optical
properties between FEP and aluminum, thisinsulation piece reached 200 C on-orbit, which is significantly higher than the nominal
MLI temperature extreme of 50 C. This piece was more brittle than other retrieved material from the first and third servicing
missions (SM1 and SM3A, respectively). Due to this observation and the fact that Teflon thermal shields on the solar array
bi-stems were heated on-orbit to 130 C, experiments have been conducted to determine the effect of heating on the degradation
of FEP that has been irradiated in aground laboratory facility or in space on HST. Teflon FEP samples were X-ray irradiated in
a high vacuum facility in order to simulate the damage caused by radiation in the space environment. Samples of pristine FEP,
X-ray irradiated FEP and FEP retrieved from the HST during SM3A were heat treated from 50 to 200 C at 25 intervalsin a high
vacuum facility and then tensile tested. In addition, samples were tested in a density gradient column to determine the effect of
the radiation and heating on the density of FEP. Results indicate that although heating does not degrade the tensile properties of
non-irradiated Teflon, there is a significant dependence of the percent elongation at failure of irradiated Teflon as afunction of
heating temperature. Irradiated Teflon was found to undergo increasing degradation in the elongation at failure as temperature
was increased from room temperature to 200 C. Rate of degradation changes, which were consistent with the glass | transition
temperatures for FEP, appeared to be present in both tensile and density data. The results indicate the significance of the on-orbit
temperature of Teflon FEP with respect to its degradation in the low Earth orbital space environment.
Author
Aluminum; Damage; Degradation; Failure; Heat Shielding; Mechanical Properties;, Multilayer Insulation; Teflon (Trademark);
Temper ature Effects

20020070613 Ohio Aerospace Inst., Cleveland, OH USA

Mor phological Evolution and Weak I nterface Development within CVD-Zirconia Coating Deposited on Hi-Nicalon Fiber
Li, Hao, Stevens Inst. of Tech., USA; Lee, Jinil, Stevens Inst. of Tech., USA; Libera, Matthew R., Stevens Inst. of Tech., USA;
Lee, Woo Y., Stevens Inst. of Tech., USA; Kebbede, Anteneh, General Electric Co., USA; Lance, Michael J., Oak Ridge National
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Lab., USA; Wang, Hongyu, General Electric Co., USA; Morscher, Gregory N., Ohio Aerospace Inst., USA; [2002]; 28p; In
English
Contract(s)/Grant(s): NCC3-763; NSF DMR-99-71623; RTOP 708-73-27; No Copyright; Avail: CASl; A03, Hardcopy; A01,
Microfiche

The phase contents and morphology of a ZrO2 fiber coating deposited at 1050 C on Hi-Nicalon(Tm) by chemical vapor
deposition were examined as a function of deposition time from 5 to 120 min. The morphological evolution in the ZrO2 coating
was correlated to the development of delamination within the ZrO2 coating. The delamination appears to occur as aresult of: (1)
continuous formation of tetragonal ZrO2 nuclei on the deposition surface; (2) martensitic transformation of the tetragonal phase
to amonoclinic phase upon reaching a critical grain size; and (3) development of significant compressive hoop stresses due to
the volume dilation associated with the transformation. Our observations suggest that it will be of critical importance to further
understand and eventually control the nucleation and grain growth behavior of CVD ZrO2 and its phase transformation behavior
for its potential applications for composites.
Author
Zirconium Oxides; Fiber Composites; Coating; Vapor Deposition

20020070656 NASA Lewis Research Center, Cleveland, OH USA

Enhancement of Perfluoropolyether Boundary Lubrication Performance, 1, Preliminary Results

Jones, W. R., Jr., NASA Lewis Research Center, USA; Ajayi, O. O., Wedeven Associates, Inc., USA; Goodell, A. J., Wedeven

Associates, Inc., USA; Wedeven, L. D., Wedeven Associates, Inc., USA; Devine, E., Swales and Associates, USA; Predmore,

R. E., NASA Goddard Space Flight Center, USA; June 1995; 12p; In English; 207th National Meeting, 13-18 Mar. 1994, San

Diego, CA, USA; Sponsored by American Chemical Society, USA

Contract(s)/Grant(s): RTOP 233-02-0D

Report No.(s): NASA-TM-106937; E-9665; NAS 1.15:106937; No Copyright; Avail: CASI; A03, Hardcopy; AOL, Microfiche
A ball bearing simulator operating under starved conditions was used to evaluate the boundary lubrication performance of

aperfluoropolyether (PFPE), Krytox 143 AB. Several approaches to enhance boundary Iubrication were studied. These included:

(1) soluble boundary additives, (2) bearing surface modifications, (3) "run-in" surface films and (4) ceramic bearing components.

In addition, results were compared with two non-perfluorinated liquid [ubricant formulations. Based on these preliminary tests,

the following tentative conclusions can be made: (1) Substantial improvements in boundary lubrication performance were

observed with a beta-diketone boundary additive and atricresyl phosphate (TCP) liquid surface pretreatment, (2) the use of rough

Si3N4 balls (Ra = 40 microns) also provided substantial improvement but with concomitant abrasive wear, (3) marginal

improvements were seen with two boundary additives (a phosphine and a phosphatriazine) and a neat (100%) fluid (a carboxylic

acid terminated PFPE); and surface pretreatments with synthetic hydrocarbons, a PTFE coating, and TiC coated 440 C and smooth

Si3N4 balls (Raless than 1 microns), and (4) two non-PFPE lubricant formulations (a PAO and a synthetic hydrocarbon) yielded

substantial improvements.

Author

Boundary Lubrication; Carboxylic Acids, Coating; Hydrocarbons; Lubricants; Polytetrafluoroethylene

28
PROPELLANTS AND FUELS

Includes rocket propellants, igniters and oxidizers; their storage and handling procedures; and aircraft fuels. For nuclear fuels see 73
Nuclear Physics. For related information see also 07 Aircraft Propulsion and Power, 20 Spacecraft Propulsion and Power, and 44
Energy Production and Conversion.

20020068998 Virginia Polytechnic Inst. and State Univ., Dept. of Chemistry, Blacksburg, VA USA
Computational Thermochemistry of Jet Fuels and Rocket Propellants
Crawford, T. Daniel, Virginia Polytechnic Inst. and State Univ., USA; [2002]; 3p; In English
Contract(s)/Grant(s): NAG3-2796; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

The design of new high-energy density molecules as candidates for jet and rocket fuels is an important goal of modern
chemical thermodynamics. The NASA Glenn Research Center is home to a database of thermodynamic data for over 2000
compounds related to this goal, in the form of least-squares fits of heat capacities, enthalpies, and entropies as functions of
temperature over the range of 300 - 6000 K. The chemical equilibrium with applications (CEA) program written and maintained
by researchers at NASA Glenn over the last fifty years, makes use of this database for modeling the performance of potential rocket
propellants. During its long history, the NASA Glenn database has been developed based on experimental results and data
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published in the scientific literature such as the standard JANAF tables. The recent development of efficient computational
techniques based on quantum chemical methods provides an alternative source of information for expansion of such databases.
For example, it is now possible to model dissociation or combustion reactions of small molecules to high accuracy using
techniques such as coupled cluster theory or density functional theory. Unfortunately, the current applicability of reliable
computational modelsis limited to relatively small molecules containing only around a dozen (non-hydrogen) atoms. We propose
to extend the applicability of coupled cluster theory- often referred to as the 'gold standard’ of quantum chemical methods- to
molecules containing 30-50 non-hydrogen atoms. The centerpiece of this work is the concept of local correlation, in which the
description of the electron interactions- known as electron correlation effects- are reduced to only their most important localized
components. Such an advance has the potential to greatly expand the current reach of computational thermochemistry and thus
to have a significant impact on the theoretical study of jet and rocket propellants.

Author

Thermochemistry; Mathematical Models; Jet Engine Fuels; Rocket Propellants; Electron Scattering; Quantum Chemistry;
Computational Chemistry; Thermodynamics

20020070212 Air Products and Chemicals, Inc., Allentown, PA USA

Alternative Fuelsand Chemicals from Synthesis Gas. Technical Progress Report No. 21 Progress Report, 1 Oct. - 31 Dec.
1999

2002; In English; This docuent is color dependent and/or in landscape layout. It is currently only available on CD-ROM
Report No.(s): DE2002-794367; No Copyright; Avail: National Technical Information Service (NTIS)

The overal objectives of this program are to investigate potential technologies for the conversion of synthesis gas to
oxygenated and hydrocarbon fuels and industrial chemicals, and to demonstrate the most promising technologies at DOE's
LaPorte, Texas, Slurry Phase Alternative Fuels Development Unit (AFDU). The program will involve a continuation of the work
performed under the Alternative Fuels from Coal-Derived Synthesis Gas Program and will draw upon information and
technologies generated in parallel current and future DOE-funded contracts.

NTIS
Hydrocarbons; Synthesis Gas, Hydrocarbon Fuels, Coal Derived Gases

20020070362 Pennsylvania State Univ., University Park, PA USA
Deep Desulfurization of Diesel Fuelsby a Novel Integrated Approach Semiannual Report, 1 Mar. - 31 Aug. 2001
Ma, X.; Sun, L.; Song, C.; Sep. 2001; 32p; In English
Report No.(s): DE2002-793305; No Copyright; Avail: Department of Energy Information Bridge, Microfiche

Dueto theincreasingly stricter regulations for deep reduction of fuel sulfur content, development of new deep desulfurization
processes for liquid transport fuels has become one of the major challenges to the refining industry and to the production of
hydrocarbon fuelsfor fuel cell applications. The sulfur compounds in the current transport fuels corresponding to the Slevel of
350-500 ppm account for only about 0.12-0.25 wt % of the fuel. The conventional hydrotreating approaches will need to increase
catalyst bed volume at high-temperature and high-pressure conditions for treating 100 % of the whole fuel in order to convert the
fuel mass of less than 0.25 wt %. In the present study, we are exploring a novel adsorption process for desulfurization at low
temperatures, which can effectively reduce the sulfur content in gasoline, jet fuel and diesel fuel at low investment and operating
cost to meet the needs for ultra-clean transportation fuels and for fuel cell applications. Some adsorbents were prepared in this
study for selective adsorption of sulfur compoundsin the fuels. The adsorption experiments were conducted by using a model
fuel and real fuels. The results show that the adsorbent (A-1) with atransition metal compound has a significant selectivity for
sulfur compounds with a saturated adsorption capacity of (approx)0.12 mol of sulfur compounds per mol of the metal compound.
Most sulfur compounds existing in the current commercial gasoline, jet fuel and diesel fuel can be removed by the adsorption using
adsorbent A-1. On the basis of the preliminary results, a novel concept for integrated process for deep desulfurization of liquid
hydrocarbons was proposed.
NTIS
Diesel Fuels, Desulfurizing

20020070369 Department of Energy, National Petroleum Technology Office, Tulsa, OK USA
Assistance to Oil and Gas State Agencies and Industry Through Continuation of Environmental and Production Data
Management and a Water Regulatory Initiative Final Report, 1 Oct. 1998 - 30 Sep. 2001
Grunewald, B.; Arthur, D.; Langhus, B.; Gillespie, T.; Binder, B.; May 2002; 316p; In English
Report No.(s): DE2002-794997; DOE/BC/15141-1; No Copyright; Avail: Department of Energy Information Bridge, Microfiche
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This grant project was a major step toward completion of the Risk Based Data Management System (RBDMYS) project.
Additionally the project addresses the needs identified during the project’s initial phases. by implementing this project, the
following outcomes were sought: (1) State regulatory agencies implemented more formalized environmental risk management
practices as they pertain to the production of oil and gas, and injection via Class 11 wells; (2) Enhancement of oil and gas production
by implementing a management system supporting the saving of abandoned or idle wells located in areas with arelatively low
environmental risk of endangering underground sources of drinking water (USDWSs) in a particular state; (3) Verification that
protection of USDWSs is adequate and additional restrictions of requirements are not necessary in areas with arelatively low
environmental risk; (4) Standardization of data and information maintained by state regulatory agencies and decrease the
regulatory cost burden on producers operating in multiple states, and (5) Development of a system for electronic data transfer
among operators and state regulatory agencies and reduction of overall operator reporting burdens.

NTIS
Environment Management; Management Systems; Production Management; Gas I njection

20020070379 Georgia Inst. of Tech., Aerospace Systems Design Lab., Atlanta, GA USA
An Investigation of Applications for Thermodynamic Work Potential Methods: Working Tables and Charts for
Estimation of Thermodynamic Work Potential in Equilibrium Mixtures of Jet-A and Air Final Report, 1 Mar. 2001 - 30
Jun. 2002
Mavris, Dimitri, GeorgiaInst. of Tech., USA; Roth, Bryce, Georgia Inst. of Tech., USA; McDonald, Rob, Georgia Inst. of Tech.,
USA; Jun. 18, 2002; 72p; In English
Contract(s)/Grant(s): NAG3-2586
Report No.(s): E-16-T42; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

The objective of this report is to provide atool to facilitate the application of thermodynamic work potential methods to
aircraft and engine analysis. This starts with a discussion of the theoretical background underlying these methods, which isthen
used to derive various equations useful for thermodynamic analysis of aircraft engines. The work potential analysis method is
implemented in the form of a set of working charts and tables that can be used to graphically evaluate work potential stored in
high-enthalpy gas. The range of validity for these tables is 300 to 36,000 R, pressures between between 0.01 atm and 100 atm,
and fuel-air ratios from zero to stoichiometric. The derivations and charts assume mixtures of Jet-A and air as the working fluid.
The thermodynamic properties presented in these charts were cal culated based upon standard thermodynamic curve fits.
Author
Aircraft Fuels;, Thermodynamic Properties; Potential Energy; Thermodynamic Equilibrium; Jet Engine Fuels

20020070577 Membrane Technology and Research, Inc., Menlo Park, CA USA
Field Demonstration of a Membrane Process to Recover Heavy Hydrocarbons and to Remove Water from Natural Gas.
Report Ending September 29, 2001 Annual Report
Baker, R. W.; Hofmann, T.; Kaschemekat, J.; Lokhandwala, K. A.; Apr. 10, 2002; 16p; In English
Report No.(s): DE2002-794129; No Copyright; Avail: Department of Energy Information Bridge, Microfiche

The objective of this project isto design, construct and field demonstrate a 3-MMscfd membrane system to recover natural
gas liquids (NGL) and remove water from raw natural gas. The gas processed by the membrane system will meet pipeline
specifications for dew point and Btu value, and the processiis likely to be significantly less expensive than glycol dehydration
followed by propane refrigeration, the principal competitive technology. The BP-Amoco gas processing plant in Pascagoula, MS
was finalized as the location for the field demonstration. Detailed drawings of the MTR membrane skid (already constructed) were
submitted to the plant in February, 2000. However, problems in reaching an agreement on the specifications of the system
compressor delayed the project significantly, so MTR requested (and was subsequently granted) a no-cost extension to the project.
Following resolution of the compressor issues, the goal is to order the compressor during the first quarter of 2002, and to start field
testsin mid-2002. Information from potential users of the membrane separation process in the natural gas processing industry
suggests that applications such as fuel gas conditioning and wellhead gas processing are the most promising initial targets.
Therefore, most of our commercialization effort is focused on promoting these applications. Requests for stream evaluations and
for design and price quotations have been received through MTR’s web site, from direct contact with potential users, and through
announcements in industry publications. to date, about 90 commercial quotes have been supplied, and orders totaling about $1.13
million for equipment or rental of membrane units have been received.
NTIS
Hydrocarbons; Membranes, Natural Gas
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20020070679 Helsinki Univ. of Technology, Espoo Finland
Fluidised Bed Combustion and Gasification. Espoo, Finland 31.10.-2.11.2001
Zevenhoven, R.; Oct. 2001; 220p; In English
Report No.(s): PB2002-105018; Copyright; Avail: National Technical Information Service (NTIS), Microfiche

This volume contains the material supporting the lectures during the post-graduate course Ene-47.200/200, fluidized bed
combustion and gasification in Espoo, Finland, October 31-November 2, 2001. Almost 40 participants from Finland, Sweden,
Denmark, Latvia and Lithuania attend the 16 lectures by 5 invited speakers. In addition, a few post-graduate students briefly
presented some of their work related to the field of fluidized bed combustion/gasification.
NTIS
Combustion; Coal Gasification; Fluidized Bed Processors

29
SPACE PROCESSING

Includes space-based development of materials, compounds, and processes for research or commercial application. Also includes
the development of materials and compounds in simulated reduced-gravity environments. For legal aspects of space
commercialization see 84 Law, Political Science and Space Policy.

20020067783 NASA Marshall Space Flight Center, Huntsville, AL USA
Equilibrium Kinetics Studies and Crystallization Aboard the International Space Station (ISS) Using the Protein
Crystallization Apparatusfor Microgravity (PCAM)
Achari, Aniruddha, Raytheon Co., USA; Roeber, Dana F., Universities Space Research Association, USA; Barnes, Cindy L.,
Universities Space Research Association, USA; Kundrot, Craig E., NASA Marshall Space Flight Center, USA; [2002]; 1p; In
English; American Crystallographic Association Annual Meeting, 25-30 May 2002, San Antonio, TX, USA; Sponsored by
American Crystallographic Association, USA; No Copyright; Avail: Issuing Activity; Abstract Only

Protein Crystallization Apparatus in Microgravity (PCAM) trays have been used in Shuttle missions to crystallize proteins
in a microgravity environment. The crystallization experiments are 'sitting drops similar to that in Cryschem trays, but the
reservoir solution is soaked in awick. From early 2001, crystallization experiments are conducted on the International Space
Station using mission durations of months rather than two weeks on previous shuttle missions. Experiments were set up in April
2001 on Flight 6A to characterize the time crystallization experiments will take to reach equilibrium in a microgravity
environment using salts, polyethylene glycols and an organic solvent as precipitants. The experiments were set up to gather data
for a series of days of activation with different droplet volumes and precipitants. The experimental set up on ISS and results of
this study will be presented. These results will help future users of PCAM to choose precipitants to optimize crystallization
conditions for their target macromolecules for a particular mission with known mission duration. Changes in crystal morphology
and size between the ground and space grown crystals of a protein and a protein -DNA complex flown on the same mission will
also be presented.
Author
Crystallization; International Space Sation; Kinetics; Macromolecules; Microgravity; Protein Crystal Growth

20020068101 Alabama Univ., Huntsville, AL USA
Ultrasonic Characterization of Fatigue Cracksin Composite Materials
Workman, Gary L., Alabama Univ., USA; Watson, Jason, Alabama Univ., USA; Johnson, Devin, Alabama Univ., USA; Walker,
James, NASA Marshall Space Flight Center, USA; Russell, Sam, NASA Marshall Space Flight Center, USA; [2002]; 1p; In
English; 11th International Symposium on Nondestructive Characterization of Materials, 24-28 Jun. 2002, Berlin, Germany
Contract(s)/Grant(s): NAG8-1548; No Copyright; Avail: Issuing Activity; Abstract Only

Microcracking in composite structures due to combined fatigue and cryogenic loading can cause leakage and failure of the
structure and can be difficult to detect in-service. In aerospace systems, these leaks may lead to loss of pressure/propellant,
increased risk of explosion and possible cryo-pumping. The success of nondestructive evaluation to detect intra-ply
microcracking in unlined pressure vessels fabricated from composite materials is critical to the use of composite structuresin
future space systems. The work presented herein characterizes measurements of intraply fatigue cracking through the thickness
of laminated composite material by means of correlation with ultrasonic resonance. Resonant ultrasound spectroscopy provides
measurements which are sensitive to both the microscopic and macroscopic properties of the test article. Elastic moduli, acoustic
attenuation, and geometry can all be probed. The approach is based on the premise of half-wavelength resonance. The method
injects a broadband ultrasonic wave into the test structure using a swept frequency technique. This method provides dramatically
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increased energy input into the test article, as compared to conventional pulsed ultrasonics. This relative energy increase improves
the ability to measure finer detailsin the materials characterization, such as microcracking and porosity. Asthe microcrack density
increases, more interactions occur with the higher frequency (small wavelength) components of the signal train causing the
spectrum to shift toward lower frequencies. Several methods are under investigation to correlate the degree of microcracking from
resonance ultrasound measurements on composite test articles including self organizing neural networks, chemometric techniques
used in optical spectroscopy and other clustering algorithms.

Author

Algorithms; Composite Materials; Fatigue (Materials); Ultrasonic Radiation; Ultrasonics; Microcracks

20020068459 NASA Marshall Space Flight Center, Huntsville, AL USA
Viscosity M easurement Using Drop Coalescence in Microgravity
Antar, Basil N., Tennessee Univ. Space Inst., USA; Ethridge, Edwin C., NASA Marshall Space Flight Center, USA; Maxwell,
Daniel, Tennessee Univ. Space Inst., USA; [2002]; 1p; In English; No Copyright; Avail: Issuing Activity; Abstract Only

We present in here validation studies of a new method for application in microgravity environment which measures the
viscosity of highly viscous undercooled liquids using drop coal escence. The method has the advantage of avoiding heterogeneous
nucleation at container walls caused by crystallization of undercooled liquids during processing. Homogeneous nucleation can
also be avoided due to the rapidity of the measurement using this method. The technique relies on measurements from experiments
conducted in near zero gravity environment as well as highly accurate analytical formulation for the coalescence process. The
viscosity of the liquid is determined by allowing the computed free surface shape relaxation time to be adjusted in response to
the measured free surface velocity for two coalescing drops. Results are presented from two sets of validation experiments for
the method which were conducted on board aircraft flying parabolic trajectories. In these tests the viscosity of a highly viscous
liquid, namely glycerin, was determined at different temperatures using the drop coalescence method described in here. The
experiments measured the free surface velocity of two glycerin drops coalescing under the action of surface tension alonein low
gravity environment using high speed photography. The liquid viscosity was determined by adjusting the computed free surface
velocity values to the measured experimental data. The results of these experiments were found to agree reasonably well with the
known viscosity for the test liquid used.
Author
Coalescing; Viscosity; Viscous Flow; Viscometry; Microgravity; Surface Reactions

31
ENGINEERING (GENERAL)

Includes general research topics to engineering and applied physics, and particular areas of vacuum technology, industrial
engineering, cryogenics, and fire prevention. For specific topics in engineering see categories 32 through 39.

20020068004 NASA Marshall Space Flight Center, Huntsville, AL USA
AMSD Cryo Actuator Testing
Mullette, Mark, NASA Marshall Space Flight Center, USA; Matthews, Gary, Eastman Kodak Co., USA; [2002]; 1p; In English;
2nd Annua Technology Days, 22-24 May 2002, Huntsville, AL, USA
Contract(s)/Grant(s): NAS8-00148; No Copyright; Avail: Issuing Activity; Abstract Only

The actuator technology required for AMSD and subsequently NGST are critical in the successful development for future
cryogenic systems. Kodak has undertaken an extensive test plan to determine the performance of the force actuators devel oped
under the AMSD program. These actuators are currently in testing at MSFC and are expected to finish thistest cyclein early June
2002.
Author
Actuators; Cryogenics; Performance Tests

20020068105 Eastman Kodak Co., Rochester, NY USA

Kodak AMSD Cryogenic Test Plans

Matthews, Gary, Eastman Kodak Co., USA; Hammon, John, Eastman Kodak Co., USA; Barrett, David, Eastman Kodak Co.,
USA; [2002]; 1p; In English; 2nd Annual Technology Days, 22-24 May 2002, Huntsville, AL, USA

Contract(s)/Grant(s): NAS8-00148; No Copyright; Avail: Issuing Activity; Abstract Only
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NGST will be an IR based optical system that will operate at cryogenic temperatures. As part of the AMSD program, Kodak
must demonstrate the ability of our system to perform at these very cold temperatures. Kodak will discuss the test approach that
will be used for cryogenic testing at MSFC's XRCF.

Author
Infrared Instruments; Optical Equipment; Performance Tests; Cryogenics

20020068808 Alabama Univ., Dept. of Physics, Huntsville, AL USA
lon Milling of Sapphire
Gregory, Don A., Alabama Univ., USA; Research Reports. 2001 NASA/ASEE Summer Faculty Fellowship Program; July 2002,
pp. XVII-1 - XVI1I-7; In English; Also announced as 20020068792; No Copyright; Avail: CASI; A02, Hardcopy; A03, Microfiche
The ion figuring system at the Marshall Space Flight Center has been successfully used for at least three previous
investigationsinto the ion milling of metals. The research was directed toward improving the surface quality of X-ray directing
optics. These studies were performed on surfaces that were already hand polished to an excellent surface quality and were intended
to remove the residual unwanted figure left by those techniques. The ion milling was typically carried out on test surfaces or
mandrelsthat were severa centimeters in width and length. The good thermal conductivity of the metal samples alowed theion
beam to be directed onto the sample for an indefinite period of time. Thisis not true of sapphire or most electrical insulators and
problems have arisen in recent attempts to ion mill thin samples of sapphire. The failure and fracture of the material was likely
due to thermal stresses and the relatively low thermal conductivity of sapphire (compared to most metals), These assumed stresses
actually provided the key as to how they might be monitored. A thermal gradient in the sapphire sample will induce an effective
index of refraction change and because of the shape constraint and the crystal structure and simple thermal expansion, thisindex
change will be nonuniform across the sample. In al but smple cubic crystal structures, this leads to a spatially nonuniform optical
retardance induced on any polarized optical beam traversing the sample, and it is this retardance that can be monitored using
standard polarimetric procedures.
Author
lon Beams; Crystal Optics; lon Optics; X Ray Optics; Milling (Machining); Sapphire; Optimization

20020070205 Sterling Software, Inc., USA
Graphicsfor Stereo Visualization Theater for Supercomputing 1998
Antipuesto, Joel, Sterling Software, Inc., USA; [1998]; 1p; In English
Contract(s)/Grant(s): NAS2-13619; RTOP 519-40-62; No Copyright; Avail: Issuing Activity; Abstract Only

The Stereo Visualization Theater is a high-resolution graphics demonstration that prides areview of current research being
performed at NASA. Using a stereoscopic projection, multiple participants can explore scientific data in new ways. The
pre-processed audio and video are being played in real-time off of aworkstation. A stereo graphics filter for the projector and
passive polarized glasses worn by audience members are used to create the stereo effect.
Author
High Resolution; Supercomputers; Projectors

20020070365 Ohio State Univ., Columbus, OH USA

Prediction of Part Distortion in Die Casting

Miller, A.; Feb. 12, 2002; In English

Report No.(s): DE2002-793689; No Copyright; Avail: National Technical Information Service (NTIS)

The goal of this research was to predict the part deformation after complete cooling. A finite element model was built to
achieve this goal and severa modeling techniques were investigated throughout this research. Some important points were
concluded and needs to be stated. The results from research show the importance of some modeling factors used to represent the
die casting process in a simulation. The most important factor is the material model used to describe the casting. In this research
three material models were investigated. These are €elastic, elasto-plastic and elasto-viscoplastic. The results showed very
significant difference in the predicted distortion and residual stresses among the three models. The research shows also the lack
of data for AI380. This includes the creep properties, plasticity properties; yield strength and modulus of elasticity at high
temperatures. Using the exact propertiesin the model is very important in order to get the required accurate results. The results
showed also that the criteriato model some of the machine parts, namely, tie bars and toggle system do not affect the results. The
researcher might select the best method to fit his finite element package and to allow results as fast as possible.

NTIS
Casting; Computerized Smulation; Components, Distortion; Creep Properties; Deformation; Elastoplasticity; Viscoplasticity
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32
COMMUNICATIONS AND RADAR

Includes radar, radio, wire, and optical communications, land and global communications; communications theory. For related
information see also 04 Aircraft Communications and Navigation; and 17 Space Communications, Spacecraft Communications,
Command and Tracking; for search and rescue see 03 Air Transportation and Safety, and 16 Space Transportation and Safety.

20020067723 Defence Research Establishment Ottawa, Ottawa, Ontario Canada
Chaotic Sea Clutter Returns. Current Status and Application to Airborne Radar Systems
McDonald, Michael K.; Nov. 2001; 70p; In English; Original contains color images
Report No.(s): AD-A403862; DREO-TR-2001-114; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

The potential to model sea clutter radar returns using chaos theory is examined. Chaotic systems display qualitative
similarities to sea clutter returns such as broad flat spectrums, boundedness and irregular temporal behaviour. In this report several
key parameters of chaotic systems, namely correlation dimension, Lyapunov spectrum and Lyapunov dimension are cal cul ated
from real sea clutter returns and found to be consistent with a chaotic interpretation. The airborne high resolution data (less than
one metre) produces a correlation coefficient with an average value of 4.63 and an embedding dimension of 6-7. Lyapunov
dimensions are consistent with correlation values. A local linear technique and aradial basis function (RBF) are used to construct
aone step non-linear predictor. A Mean Square Error (MSE) of approximately 0.0032 between the predicted and normalized (i.e.;
maximum +/- 1 range) real time seriesis measured. If seaclutter isin fact, a chaotic system, then it may be possible to accurately
predict sea clutter returns via a non-linear chaotic model and produce substantial improvements in the small target detection
capabilities of the APS-506 radar on the CP-140 maritime patrol aircraft.
DTIC
Chaos; Time Series Analysis; Correlation Coefficients; Airborne Radar; Liapunov Functions

20020067769 Naval Research Lab., Washington, DC USA
Analysis of Experimental Data From a Scaled Ocean-Surveillance Radar
Hemenway, D. F.; Mar. 07, 1972; 77p; In English
Report No.(s): AD-A403801; NRL-7388; No Copyright; Avail: CASI; A05, Hardcopy; AO1, Microfiche

To validate various theoretical models used in the design and specification of a proposed satellite-borne, ship-detection,
ocean-surveillance radar, an airborne test-bed radar system has been devel oped and used to acquire experimental data. The major
operating and performance parameters of the test-bed radar are either identical to or are scaled to the equivalent parameters of
the satellite sensor. The analysis of experimental data acquired with the test-bed radar indicates that the satellite radar system
should meet the objective of automatically detecting ship targets with radar cross sections equal to or greater than 200 square
meters. The analysis of the experimental data covers avariety of ships, ship aspects, ship lengths, sea states, and grazing angles.
All of the ship-target data analyzed resulted in measures of processed-radar-video signal/(clutter plus noise) ratios (S/(C + N))
greater than 16 dB. The same data normalized for a satellite sensor system indicates that the 16 dB S/(C + N) required for automatic
detection would be realized for 200-square-meter ship targets. The experimental data confirm that for the 0.016 seconds
inter-pulse time period the sea clutter is for practical purposes completely decorrelated.
DTIC
Airborne Radar; Surveillance Radar; Data Systems; Oceans

20020068020 Department of Defense, Office of the Inspector General, Arlington, VA USA
Information Technology: Global Command and Control System Readiness Assessment System Output Tool
Jul. 24, 2002; 82p; In English; Original contains color images
Report No.(s): AD-A404046; |G/DOD-D-2002-133; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

This report should be read by the Global Command and Control System (GCCS) requirements developers, program
implementers, functional proponents, and readiness users who rely on them. The report discusses the development and fielding
of a GCCS candidate solution for the readiness functional area. Thisisthe second in a series of reports the Inspector General of
the Department of Defenseisissuing on the policies and procedures that govern the GCCS. The GCCS s the DoD joint command
and control system designed to provide the military leadership with tools to plan and execute worldwide joint military operations.
The Readiness Assessment System Output Tool isa GCCS application designed to fulfill both Service and combatant command
readiness assessment requirements at the tactical, operational, and strategic levels.
DTIC
Command and Control; Information Systems
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20020068032 Naval Postgraduate School, Dept. of Electrical and Computer Engineering, Monterey, CA USA
Signal to Noise Ratio Improvement Using Wavelet and Frequency Domain Based Processing Final Report, Mar.-Dec. 2001
Hippenstiel, R.; May 24, 2002; 55p; In English
Contract(s)/Grant(s): MIPR-B448212
Report No.(s): AD-A404025; NPS-EC-02-003; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

Thiswork investigates the use of wavelet and FFT based decompositions to improve the signal to noise ratio of noisy signals.
In their respective transform domains, median filtering or predictive filtering is employed. Prior to the decompositions a short
time domain median filter is used. As a benchmark, only a median time domain filter (order 3) is used and for part of the work
the pre-filtering is disabled. Three test signals are used: two frequency chirped signals and a Barker coded BPSK signal. The most
effective processing sequence for the chirp signalsis median filtering, followed by FFT processing, which in turn, is followed
by median filtering of the FFT transform coefficients. For the BPSK signal, the time domain median filter provided the best resullts.
DTIC
Sgnal to Noise Ratios, Signal Processing; Binary Phase Shift Keying; Wavelet Analysis; Fast Fourier Transformations

20020068078 Naval Research Lab., Washington, DC USA
Systems Aspects of Digital Beam Forming Ubiquitous Radar
Skolnik, Merrill; Jun. 28, 2002; 43p; In English
Report No.(s): AD-A403877; NRL/MR/5007--02-8625; No Copyright; Avail: CASI; A03, Hardcopy; AO1, Microfiche

This paper describes the general characteristics and potential capabilities of digital beam forming (DBF) ubiquitous radar,
one that looks everywhere al the time. In a ubiquitous radar, the receiving antenna consists of a number of fixed contiguous
high-gain beams that cover the same region as a fixed low-gain (quasi-omnidirectional) transmitting antenna. The ubiquitous radar
is quite different from the mechanically rotating-antenna radar or the conventional multifunction phased array radar in that it can
carry out multiple functions simultaneously rather than sequentially. Thus it has the important advantage that its various functions
do not have to be performed in sequence one at a time, something that is a serious limitation of conventional phased arrays. A
radar that looks everywhere all the time uses long integration times with many pulses, which allows better shaping of Doppler
filters for better MTI or pulse Doppler processing. The DBF ubiquitous radar is a new method for achieving important radar
capabilities not readily available with current radar architectures.
DTIC
Digital Radar Systems; Omnidirectional Antennas, Beamforming; Radar Antennas

20020068083 Joint Chiefs of Staff, Washington, DC USA
Joint Multi-Tactical Digital Information Link (TADIL) Operating Procedures
Mar. 01, 2000; 641p; In English
Report No.(s): AD-A404022; CICSM-6120.01B; No Copyright; Avail: CASI; A99, Hardcopy; A06, Microfiche
This manual provides planning guidance and operating proceduresto U.S. forces for the employment of tactical data systems
that exchange real-time or near real-time information through the use of atactical digital information link (TADIL),
DTIC
Digital Systems; Data Links; Digital Data; Data Systems

20020068091 Corps of Engineers, Washington, DC USA
Plant: Radio Frequency and Call Sign Assignments
Sep. 15, 1986; 15p; In English
Report No.(s): AD-A404085; ER-1125-2-308; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche
This regulation prescribes procedures to be followed for submitting requests for radio frequency, ship radio authorizations
(SKA) , and cases of harmful interference.
DTIC
Communication Equipment; Radio Frequencies

20020068713 Defence Science and Technology Organisation, Electronics and Surveillance Research, Salisbury, Australia
Demand Moderation in Military Communication Networks

Blackmore, Perry A.; Apr. 2002; 29p; In English

Report No.(s): AD-A403922; DSTO-TR-1286; DODA-AR-012-176; No Copyright; Avail: CASI; A03, Hardcopy; AOL,
Microfiche
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Interconnected heterogeneous networks with diverse ownership, carrying awide range of multimedia traffic with extreme
variations in load will characterise military networks of the future. Consequently, the design of a management and control
architecture, which fosters efficient and military-tailored resource sharing, is a challenging multifaceted problem. A key feature
of such an architecture isto give the network the ability to deliver meaningful signalsto usersin order for them to modify their
behaviour in away that is beneficia to the network as awhole. For example, during times of network stress, users should be
discouraged from excessive network usage. Demand moderation is the term used to encompass the array of mechanisms aimed
at achieving this end. Integrated Defence networks of the future should benefit enormously from demand moderation mechanisms.
DTIC
Armed Forces; Heterogeneity; Communication Networks

20020068892 Northrop Grumman Corp., Electronic Sensors and Systems Div., Baltimore, MD USA

Modular Digital Radio Freguency (RF) Receiver System (M ODRFS) Program. System Architecture Definition Report

Final Report, 18 Nov. 1998-1 Jun. 1999

Hageman, Michael; Jun. 1999; 34p; In English

Contract(s)/Grant(s): F33615-98-2-1331; Proj-2735

Report No.(s): AD-A403917; AFRL-SN-WP-TR-2002-1056; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche
This report documents the top-level MODRFS (Modular Digital Radio Frequency (RF) Receiver System) architecture. The

architecture study began by identifying those particular missions, weapons systems, and sensor systems consistent with current

and emerging Northrop Grumman ESSS (Engineering Simulation and Scientific Software) products. Receiver functional and

performance requirements for each of these applications were compiled in a common tabular format. From these, a baseline set

of performance objectives was chosen to span the widest set of applications and modes. A baseline modular receiver architecture

was generated to meet these common requirements. The functionality and interface descriptions for the resulting modular building

objects (MBOs) are provided in this report.

DTIC

Digital Systems; Radio Receivers; Radio Frequencies

20020068908 Space and Naval Warfare Systems Center, San Diego, CA USA
Accomplishment Report for Fiscal Year 2001 Final Report, Oct. 2000-Sep. 2001
Apr. 2002; 57p; In English; Original contains color images
Report No.(s): AD-A403899; SSC/SD-TD-3137; No Copyright; Avail: CASI; A04, Hardcopy; A0L, Microfiche

SSC San Diego C4l (Command, Control, Communications, Computer and Intelligence) Programs Office Philadelphiais
responsible for a program of development, in-service engineering, procurement, installation support, configuration control, and
integrated | ogistics support for shipboard and shore-based C4l systems, mission planning systems, and electronic photographic
processing systems. SSC San Diego C4l Programs Office Philadel phia provides technical support for the Naval Air Systems
Command, Naval Electronic Logistics Office, Naval Sea Systems Command (PMS-312/PM S-377), and the National Imagery and
Mapping Agency. Headed by a civilian manager, SSC San Diego C4l Programs Office Philadel phia comprises 64 civilians
including engineers, computer specialists, intelligence operations specialists, technicians, logisticians, and management support
personnel, practicing total quality management and ensuring the quality process is routinely used. Engineering and technical
support is provided by 180 contractor personnel. This report describes technical accomplishments and cites awards and
recognition received by SSC San Diego C4l Programs Office Philadelphia during fiscal year 2001.
DTIC
Command and Control; Logistics Management; Communication; Armed Forces (USA); Military Operations

20020068968 NASA Ames Research Center, Moffett Field, CA USA
Evolutionary Optimization of a Quadrifilar Helical Antenna
Lohn, Jason D., NASA Ames Research Center, USA; Kraus, William F., QSS Group, Inc., USA; Linden, Derek S., Linden
Innovation Research, USA; [2002]; 4p; In English; IEEE Antenna Propagation Society Conference, Unknown; Sponsored by
Institute of Electrical and Electronics Engineers, USA; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche
Automated antenna synthesis via evolutionary design has recently garnered much attention in the research literature.
Evolutionary algorithms show promise because, among search algorithms, they are able to effectively search large, unknown
design spaces. NASA's Mars Odyssey spacecraft is due to reach final Martian orbit insertion in January, 2002. Onboard the
spacecraft is aquadrifilar helical antennathat provides telecommunications in the UHF band with landed assets, such as robotic
rovers. Each helix is driven by the same signal which is phase-delayed in 90 deg increments. A small ground planeis provided
at the base. It is designed to operate in the frequency band of 400-438 MHz. Based on encouraging previous results in automated
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antenna design using evolutionary search, we wanted to see whether such techniques could improve upon Mars Odyssey antenna
design. Specifically, a co-evolutionary genetic algorithm is applied to optimize the gain and size of the quadrifilar helical antenna.
The optimization was performed in-situ in the presence of a neighboring spacecraft structure. On the spacecraft, alarge aluminum
fuel tank is adjacent to the antenna. Since this fuel tank can dramatically affect the antenna’s performance, we leave it to the
evolutionary process to seeiif it can exploit the fuel tank’s properties advantageously. Optimizing in the presence of surrounding
structures would be quite difficult for human antenna designers, and thus the actual antenna was designed for free space (with a
small ground plane). In fact, when flying on the spacecraft, surrounding structures that are moveable (e.g., solar panels) may be
moved during the mission in order to improve the antenna’s performance.

Author

Helical Antennas; Antenna Design; Spacecraft Antennas; Genetic Algorithms; Design Optimization; Evolvable Hardware

20020069087 Swedish Defence Research Establishment, Div. of Systems Technology, Stockholm, Sweden
Field Trial with Measurementsfo Spatial and Temporal Correlations of Electromagnetic Fieldsin a Coastal Environment
Foersoek med Maetningar av Elektromagnetiska Faelts Rums och Tidskorrelationer i en Kustnaera Miljoe
Lundgvist, B.; Dalberg, E.; Fristedt, T.; Sep. 2001; 20p; In Swedish
Report No.(s): PB2002-104974; FOI-R-0178-SE; No Copyright; Avail: CASI; A03, Hardcopy; AO1, Microfiche

An interesting problem when developing a system for magnetic anomaly detection (MAD) of foreign objects concerns the
ability of a separate reference sensor to provide sufficient information on the electromagnetic background to make it possible to
filter out the signal of the object itself from the noisy raw-data. In this report a study of the spatial and temporal correlations of
the geomagnetic field for atypical coastal environment is presented. The surroundings of Djupviken in the southern archipelago
of Stockholm were chosen for this purpose.
NTIS
Electromagnetic Fields, Coasts, Magnetic Anomalies

20020069151 National Defence Research Establishment, Div. of Sensor Technology, Linkoeping, Sweden
Optical Communication in Underwater Applications Optisk Kommunikation i Undervattenstillaempningar
Sjoegvigt, L.; Kullander, F; Lindgren, M.; Steinvall, O.; Mar. 2001; 50p; In Swedish
Report No.(s): PB2002-104966; FOI-R-0111-SE; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

An important capability of afuture submarine system is the ability to communicate rapidly utilizing high data transfer rates.
The communication should be secure enough to prevent the revealing of the position of the submarine. Unmanned underwater
vehicles (UUV’s) may become important since the UUV can be used for advanced surveillance. Information from the UUV'’s
sensors needs to be transferred to the submarine and the control and command system. Free-space optical communication based
on laser and fiber optics technology offers new exciting possibilities to transfer information in submarine applications. This report
describes underwater applications using optical communication and laser technology. Different concepts for communication,
focusing on retrocommunication, are discussed. Performance calculations covering important functions and technical
possibilities are presented.
NTIS
Optical Communication; Underwater Communication; Fiber Optics; Free-Space Optical Communication

20020070454 Defence Evaluation Research Agency, Malvern, UK
Joint Air Command L aboratory
McQueen, S., Defence Evaluation Research Agency, UK; Multimedia Visualization of Massive Military Datasets; August 2002,
pp. 9-1 - 9-3; In English; Also announced as 20020070445; Copyright Waived; Avail: CASI; A01, Hardcopy
This paper will describe the concepts behind the development of the JASPA prototype, within the Joint Air Command
laboratory (JACL) at DERA Malvem.
Author
Military Operations; Prototypes; Air Defense; Mission Planning

20020070575 Brookhaven National Lab., Riken BNL Research Center, Upton, NY USA

Design of 2.4GHz CM OS Direct Conversion LNA and Mixer Combination for Wireless Data-Link Transceiver

Zhao, D.; O’ Connor, P; 2000; 16p; In English

Report No.(s): DE2002-794023; BNL-69107; No Copyright; Avail: Department of Energy Information Bridge, Microfiche
Three LNA and mixer combinationsin 0.6pm and 0.4pm standard CM OS processes for direct-conversion receiver of 2.4GHz

ISM band short-range wireless data-link applications are described in this paper. Taking low power dissipation as first
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consideration, these designs, employing differential common-source LNA and doublle balanced mixer architectures, achieve total
conversion gain as high as 42.4dB, DSB noise figure as low as 9.5dB, output-referred 1p3 as high as of 21.3dBm at about 4mA
DC current consumption. This provesit is possible to apply standard CMOS process to implement receiver front-end with low
power dissipation for this kind of application, but gain changeable LNA is needed to combat the dominant flicker noise of the
mixer in order to achieve acceptable sensitivity and dynamic range at the same time.

NTIS

Data Links; Design; Direct Current; Dynamic Range

20020070598 National Defence Research Establishment, Avedelningen foer NBC Skydd, Umea, Sweden

Wave Propagation Analysis for Radio and Radar: A Pilot Study Vagutbredningsanalys foer Radio och Radar. En

Foerstudie

Karlsson, E.; Asp, B.; Eriksson, G.; Rundgren, M.; Jun. 2001; In Swedish; This document is color dependent and/or in landscape

layout. It is currently only available on CD-ROM

Report No.(s): PB2002-104674; FOI-R-0099-SE; No Copyright; Avail: National Technical Information Service (NTIS)
Methods to analyze the meteorological effects on wave propagation conditions for radio and radar are reviewed. Thisincludes

meteorological and wave propagation models, as well as techniques for measurement of environmental parameters needed as

input to the models. Since the late 1980’s the possibilities to cal culate atmospheric effects on propagation loss and detection range

have improved considerably, provided the refractivity conditions are known. A main reason for this is the introduction of

propagation models based on parabolic equations (PE). With PE-models, which also can be used for communication frequencies,

it is possible to consider horizontal variations in refractivity and terrain height variations. This is important when the

environmental conditions are inhomogeneous along the propagation path, e.g. operations in littoral waters. The possibility to

calculate the refractivity has also been improved by better point instruments for temperature and humidity, rocket sondes and

| R-thermometers for measurements of the sea surface temperature. However, the possibility to determine horizontal variations

of the refractivity and variation in time still are limited. Some solutions can be seen, e.g. the use of mesoscale meteorological

models and remote sensing techniques using measurements from existing radio frequency transmitters.

NTIS

\Wave Propagation; Radio Transmission; Meteorology; Atmospheric Temperature; Mesometeorol ogy
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ELECTRONICS AND ELECTRICAL ENGINEERING

Includes development, performance, and maintainability of electricallelectronic devices and components; related test equipment.
and microelectronics and integrated circuitry. For related information see also 60 Computer Operations and Hardware, and 76
Solid-State Physics. For communications equipment and devices see 32 Communications and Radar.

20020067715 NASA Ames Research Center, Moffett Field, CA USA

Influence of Scattering on Ballistic Nanotransistor Design

Anantram, M. P, NASA Ames Research Center, USA; Svizhenko, Alexei, NASA Ames Research Center, USA; Jun. 03, 2002;

2p; In English; Si Nanoel ectronics Workshop, 9-10 Jun. 2002, Honolulu, HI, USA

Contract(s)/Grant(s): NAS2-14303; RTOP 519-40-12; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche
Importance of thiswork: (1) Thisisthefirst work to model electron-phonon scattering within a quantum mechanical approach

to nanotransistors. The simulations use the non equilibrium Green's function method. (2) A simple equation which captures the

importance of scattering as a function of the spatial location from source to drain is presented. This equation helpsinterpret the

numerical simulations. (3) We show that the resistance per unit length in the source side is much larger than in the drain side. Thus

making scattering in the source side of the device much more important than scattering in the drain side. Numerical estimates of

ballisticity for 10nm channel length devices in the presence of of electron-phonon scattering are given. Based on these

calculations, we propose that to achieve a larger on-current in nanotransistors, it is crucial to keep the highly doped source

extension region extremely small, even if thisis at the cost of making the highly doped drain extension region longer.

Author

Electron Scattering; Mathematical Models; Transistors; Nanotechnology; Design Analysis
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20020067762 Naval Postgraduate School, Monterey, CA USA
Effects of Mutual Coupling in Small Dipole Array Antennas
Beng, Yeo C.; Mar. 2002; 67p; In English; Original contains color images
Report No.(s): AD-A403722; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

In the classical approach of antenna theories, mutual coupling between elementsis usually ignored. However, depending on
the application, errors due to mutual coupling can be significant. This thesisinvestigates the effects of mutual coupling between
elementsin small dipole arrays via software simulations that use the Methods of Moment, a numerical technique that accounts
for mutual coupling, as opposed to the classical approach, which does not. The simulations show that the active impedance of any
element in an array depends on both the self and mutual impedances and that the terminal current phases, hence directivity, of
an array are affected by mutual coupling such that the array pattern deviates from that defined by classical theoretical approach.
In an active element pattern approach, the mutual couplingsin an array are accounted for through the active element, making this
approach a viable one to study the radiation patterns of practical dipole arrays. The examination of asmall array provides a useful
environment in which to develop, optimize and eval uate the radiating elements, thus providing better understanding of the effects
of mutual coupling in antenna arrays and facilitating the design of corresponding compensation techniquesin practical arrays.
DTIC
Dipole Antennas; Antenna Radiation Patterns; Antenna Arrays; Optimization

20020067764 Minnesota Univ., Dept. of Electrical and Computer Engineering, Minneapolis, MN USA
New Integrated Optical Componentsfor Broadband Communication Systems Final Report, 15 Mar. 1999-30 Sep. 2002
Gopinath, Anand; Osgood, Richard; Sep. 2002; 8p; In English; Prepared in collaboration with Columbia University, New York,
NY
Report No.(s): AD-A403741; AFRL-SR-AR-TR-02-0220; No Copyright; Avail: CASI; A02, Hardcopy; A0L, Microfiche

The objectives of this project was to design and fabricate polarization insensitive semiconductor optical amplifiers, design
and fabricate planar optical isolators, investigate the possibility of their integration. Quantum well polarization insensitive
semiconductor optical amplifiersin GalnAsP and AllInGaAs at 1300 nm, and the latter at 1550 nm were designed and tested, at
Minnesota. Planar isolators in the Mach-Zehnder configuration were designed and tested at Columbia. The integration issues were
investigated and a key component, the planar polarizer, was designed. Sputtered films for integration of the isolator were also
investigated. For broadband system components, Minnesota examined the co-directional coupler, and arrived at a synthesis
technique which does both amplitude and phase response. Columbia has examined the simulation of optical components and made
considerable progressin practical simulation of mixed polarization devices. The report briefly outlines the results.
DTIC
Broadband; Gallium Phosphides; Semiconductors (Materials); Fabrication; Telecommunication; Indium Arsenides,
Optoelectronic Devices

20020067795 Sheffield Univ., UK
Exciton Hybridisation in Organic-l1norganic Semiconductor Microcavities Final Report, 6 Jan. 2001-2 Jan 2002
Lidzey, David G.; Agranovich, V. M.; Feb. 01, 2002; 60p; In English; Original contains color images; --Original contains color
plates: All DTIC reproductions will be in black and white. Prepared in cooperation with the Russian Inst. for Spectroscopy,
Troitsk, Russia
Contract(s)/Grant(s): F61775-00-WEQ52
Report No.(s): AD-A404006; EOARD-SPC 00-4052; No Copyright; Avail: CASI; A04, Hardcopy; AO1, Microfiche

This report results from a contract tasking University of Sheffield as follows: The contractor will investigate theoretically
and experimentally the possibility of hybridizing organic and inorganic semiconductors in microcavities to produce a highly
efficient light source that could be either a laser or a very efficient LED. The report describes fabrication of new types of
microcavity containing organic semiconductors, including strongly-coupled microcavities based on two metallic mirrors. It
further describes development of atheory of cavity polaritonsin a disordered organic medium containing J-aggregates.
DTIC
Semiconductor Devices, Excitons; Order-Disorder Transformations; Organic Semiconductors; Light Sources
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20020067798 Michigan Univ., Ann Arbor, Ml USA
High-Speed All-Optical Switching in Semiconductor Microcavities via Coherent Control of Excitons Final Report, 1 Nov.
1997-30 Apr. 2001
Norris, Theodore B.; Apr. 2001; 30p; In English
Contract(s)/Grant(s): F49620-97-1-0533
Report No.(s): AD-A403976; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

We have carried out an extensive series of experiments on coherent control of semiconductor quantum microcavities. In these
experiments, a phase-locked femtosecond optical pulse pair is used to excite the lower norma mode (cavity polariton), thereby
controlling the reflection of a signal pulse tuned to the upper norma mode. Such a controlled reflection may be used as an
all-optical switch with picosecond switching time. We have demonstrated that the effect of the microcavity isto provide a huge
enhancement of the coherently controlled response compared to bare quantum wells. We have investigated in detail the
microscopic physical processes responsible for the nonlinear optical response; the measured response fits well with theories based
on the electron-hole Hamiltonian in the coherent-X (5) and 2nd-Born approximations. The physical limits to the coherent control
are determined by excitation-induced dephasing; this limits the applicability of the switch in practical terms. We have discovered
that the use of phase-locked excitation pulsesis that one can generate novel intraband coherences in the quantum wells, arising
from true quantum correlations between the cavity field and the carrier populations. The discovery of this effect was perhaps the
first genuinely quantum optical effect observed in semiconductor microcavities.
DTIC
Cavities; Optical Switching; Semiconductors (Materials); Holes (Electron Deficiencies); Born Approximation

20020068023 FTL Systems, Inc., Rochester, MN USA

Very High Speed Integrated Circuits (VHISC) Har dware Description Language (VHDL) Interactive Validation Alchemy

(VIVA). Technology and Software for Semiautomated, High Fidelity Validation of VHDL -Related Tools Final Report, 9

Jul. 1996-31 May 2001

Gallagher, Patrick; Newshutz, Robert; Seshadri, Sathyanarayanan; Thiyagarajan, Senjeev; Willis, John; May 01, 2001; 68p; In

English; Original contains color images

Contract(s)/Grant(s): F33615-96-C-1909; AF Proj. 6096

Report No.(s): AD-A404056; AFRL-IF-WP-TR-2001-1531; No Copyright; Avail: CASl; A04, Hardcopy; A01, Microfiche
The objective of the VIVA program was to develop atool to generate a suite of tests to validate the compliance of Very High

Speed Integrated Circuits (VHSIC) Hardware Description Language (VHDL) tools to the standard definition. The test suiteis

semi-automated to enable maximum flexibility and coverage of the language definition, thus, precluding the introduction of

language compliance errors in DoD systems designs that utilize VHDL. The approach includes lexical, syntactic semantic

(analysis-time and elaboration-time), functional, and temporal tests. The test suite will include contextual situations and capacity

testing in an interactive generation, test and analysis environment, for validating tools. The validation test generation tool

development provides alower cost, more reliable, and maintainable means for DoD/NIST to certify tools as VHDL-compliant.

The approach also shows promise for helping automate other NIST certification tasks in the future. The tools can also be made

availableto VHDL vendors who want to test their newly developed tools for VHDL compliance so they can provide higher quality

products to their customers.

DTIC

Computerized Smulation; Integrated Circuits; Architecture (Computers); Proving

20020068038 Anaex Corp., Brook Park, OH USA
SEE Design Guide and Requirementsfor Electrical Deadfacing Final Report
Berki, Joe M., Analex Corp., USA; Sargent, Noel, Analex Corp., USA; July 2002; 74p; In English
Contract(s)/Grant(s): NASA Order H-34132-D
Report No.(s): NASA/CR-2002-211839; NAS 1.26:211839; M-1053; No Copyright; Avail: CASI; A04, Hardcopy; AOL,
Microfiche

The purpose of this design guide is to present information for understanding and mitigating the potential hazards associated
with de-mating and mating powered electrical connectors on space flight vehicles. The process of staging is a necessary function
in the launching of space vehicles and in the deployment of satellites, and now in manned assembly of systems in space. During
this electrical interconnection process, various environments may be encountered that warrant the restriction of the voltage and
current present across the pins of an electrical connector prior to separation, mating, or in a static open non-mated configuration.
This processis called deadfacing. These potentially hazardous environments encompass the obvious explosive fuel vapors and
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human shock hazard, to multiple Electro-Magnetic Interference (EMI) phenomena related to the rapid rate of change in current
aswell as exposure to Radio Frequency (RF) fields.

Author

Electric Connectors,; Design Analysis; Launch \ehicles, Electromagnetic Interference; Aerospace Systems; Systems Engineering

20020068070 Naval Academy, Annapolis, MD USA
Optical Limiting Within Capillary Waveguides
Wathen, Jeremiah J.; May 2002; 78p; In English; Origind contains color images
Report No.(s): AD-A403767; 301-(2002); No Copyright; Avail: CASl; A0O5, Hardcopy

A study of the optical limiting characteristics of capillary waveguides containing highly nonlinear cores is reported.
Nonlinear waveguides prove useful, both for the study of fundamental physical phenomena they display and for practical
applications (such as optical limiting) they may fulfill. Work presented here strives to use nonlinear waveguides as optical limiting
elements, incorporating the waveguides into geometries that may integrate into modern optical fiber systems. Multi-mode and
single-mode nonlinear waveguides, with core diameters ranging from 3.2 to 200 micrometers, were filled with solutions of silicon
naphthal ocyanine (SiNc). SiNc displays large absorptive and refractive index nonlinearity. The transmission characteristics of
these nonlinear waveguides were measured as a function of incident energy from two different pulsed, frequency-doubled
Nd:YAG lasers (producing 7 nsand 5 ns pulses at 532 nm). For the multimode waveguides, nonlinear effects are observed at input
energiesas low as 1.0 x 10(exp -10) J and a transmission of 5% or less was observed for input energies aslow as 1.0 x 10(exp
-7) J. For the single-mode waveguide, a limiting response was stimulated at input pulse energies less than 20 pJ. Multi-mode
waveguide data were compared with a three-level sequential absorption model, which modeled the nonlinear behavior of SiNc.
DTIC
Optical Properties; Nonlinearity; Slicon Compounds; Optical Waveguides, Mathematical Models; Capillary Tubes

20020068087 Arkansas Univ., Fayetteville, AR USA
Direct Cooling of Propulsion drivesfor High Power Density and Low Volume Annual Report, 1 Apr. 2001-30 Jun. 2002
Balda, Juan C.; Barlow, Fred D.; Olgniczak, Kraig J;; Jul. 2002; 17p; In English; Origina contains color images
Contract(s)/Grant(s): N00014-01-1-0634
Report No.(s): AD-A404055; No Copyright; Avall: CASl; A03, Hardcopy; AOL, Microfiche

Thefirst Annual Report summarizes the activities performed on this grant from May 1, 2001, through June 30, 2002. One
graduate student has been working on the overall direct cooling system design and packaging philosophy of our high-voltage,
spray-cooled power module. Two other graduate students have investigated solution strategies for connecting IGBTs in series
which are amenable to miniaturization and integration for our direct cooling packaging strategy. Finally, another graduate student
has been working on novel SiC transistors for use in high-temperature power electronics packaging.
DTIC
Electronic Equipment; Propulsion; Cooling Systems; Systems Engineering

20020068103 NASA Marshall Space Flight Center, Huntsville, AL USA
Efficient Nondestructive Evaluation of Prototype Carbon Fiber Reinforced Structures
Russell, Samuel S., NASA Marshal Space Hight Center, USA; Walker, James, NASA Marshdl Space Flight Center, USA; [2002]; 1p;
In English; 2002 Assurance Technology Conference, 29-30 May 2002, Cleveland, OH, USA; No Copyright; Avail: Issuing Activity;
Abgract Only

Thermography and shearography methods of inspection rely on optic based technologies and can reduce the time and cost
required to inspect composite tanks or aerostructures. Usually areas identified as suspect in the initial inspection results are
reexamined with ultrasonic methods. This combination of techniques results in a rapid and comprehensive inspection of
composite structures. Development of useful defect standards will be discussed. Examples of application of this inspection
philosophy to prototype, GSE, and flight hardware will be presented. Methods organizing the inspection and evaluating the results
will be considered.
Author
Carbon Fibers; Prototypes; Shearography; Thermography; Composite Structures; Nondestructive Tests

20020068379 Defence Science and Technology Organisation, Aeronautical and Maritime Research Lab., Victoria, Australia
Non-Linear and Robust Filtering: From the Kalman Filter to the Particle Filter

Ford, Jason; Apr. 2002; 53p; In English

Report No.(s): AD-A403921; DSTO-TR-1301; DODA-AR-012-300; No Copyright; Avail: CASl; A04, Hardcopy; AO1, Microfiche
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Thisreport presents areview of recent non-linear and robust filtering results for stochastic systems. We focus on stability and
robustness issues that arise in the filtering of real systems. Issues such as numeric stability and the effect of non-linearity are also
considered. The report begins by introducing the famous Kalman filtering problem before proceeding to introduce the extended
Kalman filter and related stability results. Robust forms of the Kalman filter and extended Kalman filter are also considered and
finally a particle filtering approach is presented. The report isintended to lead readers with a familiarity of the Kalman filtering
problem through some of the more important recent (and not so recent) results on stability and robust filtersin non-linear filtering
problems.

DTIC
Sochastic Processes; Kalman Filters; Nonlinearity

20020068461 NASA Marshall Space Flight Center, Huntsville, AL USA
Poster Session Presentation: Har dware Evolution of Control Electronics
Gwaltney, David, NASA Marshall Space Flight Center, USA; Steincamp, Jm, NASA Marshall Space Flight Center, USA,;
Ferguson, M. lan, Jet Propulsion Lab., California Inst. of Tech., USA; [2002]; 1p; In English; 2002NASA/DOD Conference on
Evolvable Hardware, 15-18 Jul. 2002, Alexandria, VA, USA; Sponsored by NASA, USA; Original contains color illustrations;
No Copyright; Avail: CASI; A01, Hardcopy; AO1, Microfiche

This poster corresponding to a presentation explains a process for the evolution of both analog and digital circuits, which are
examined experimentally for fitness.
CAS
Genetic Algorithms; Evolvable Hardware; Design Optimization

20020068707 NASA Ames Research Center, Moffett Field, CA USA
Modeling of Gate Bias Modulation in Carbon Nanotube Field-Effect-Transistor
Toshishige, Yamada, NASA Ames Research Center, USA; [2002]; 12p; In English
Contract(s)/Grant(s): DTTS59-99-D-00437; No Copyright; Avail: CASI; A03, Hardcopy; AOL, Microfiche

The threshold voltages of a carbon-nanotube (CNT) field-effect transistor (FET) are studied. The CNT channel is so thin that
there is no voltage drop perpendicular to the gate electrode plane, and this makes the device characteristics quite unique. The
relation between the voltage and the electrochemical potentials, and the mass action law for electrons and holes are examined in
the context of CNTSs, and inversion and accumulation threshold voltages (V (sub Ti), and V(sub Ta)) are derived. V (sub Ti) of the
CNTFETSs has a much stronger doping dependence than that of the metal-oxide- semiconductor FETS, while V (sub Ta) of both
devices depends weakly on doping with the same functional form.
Author
Carbon Nanotubes; Field Effect Transistors; Bias, Modulation; Gates (Circuits)

20020068803 Alabama Agricultural and Mechanical Univ., Dept. of Electrical Engineering, Normal, AL USA
Directionally Sensitive Silicon Radiation Sensor (VCELL)
Cook, Koy B., Alabama Agricultural and Mechanical Univ., USA; Research Reports: 2001 NASA/ASEE Summer Faculty
Fellowship Program; July 2002, pp. XI-1 - X1-5; In English; Also announced as 20020068792; No Copyright; Avail: CASI; A01,
Hardcopy; A03, Microfiche

Sensors are amission critical element in many NASA programs and require some very unique properties such as small size,
low power, high reliability, low weight. Low cost sensors offer the possibility of technology transfer to the public domain for
commercial applications. One sensor application that isimportant to many NASA programsis the ability to point at aradiation
source, such as the sun. Such sensors may be an integral part of the guidance and control systems in space platforms and in remote
exploratory vehicles. Sun/solar pointing is aso important for ground-based systems such as solar arrays. These systems are not
required to be small and lightweight. However, if a sensor with a sun pointing capability was devel oped that is very small, rugged,
lightweight and at the same time low cost, it certainly could be used in existing and perhaps many new ground based applications,
The objective of the VCELL (Directionally Sensitive Silicon Radiation Sensor) research is to develop a new and very unique
silicon based directionally sensitive radiation sensor which can be fabricated using conventional monolithic IC technologies and
which will meet the above requirements. The proposed sensor is a novel silicon chip that is directionally sensitive to incident
radiation, providing azimuth and elevation information on the incident radiation. The resulting sensor chip will be appropriate
for integration into asilicon 1C or useful in ahybrid structure to be interfaced with a standard |EEE 1451 bus interface IC to create
an Intelligent Sensor. It is presently estimated that it will require about three man-years of effort to complete the VCELL research
and development. This includes the optical, electrical, mechanical and silicon fabrication and testing as well as computer
simulations and theoretical analysis and modeling including testing in simulated space environments, This report summarizes the
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sensor research completed this summer as part of the Summer Faculty Fellowship Program. The primary effort was focused on
activity necessary to fabricate prototype sensor. Fabrication activities included the design and development of a sensor fabrication
process, the development of deposition and diffusion processes using the Thermco furnaces and solid sources, the devel opment
of preferentia silicon etching processes, ordering necessary process supplies and chemicals, fabrication and tooling of necessary
hardware items to support the required silicon process equipment in place in bldg. 4487 and bldg. 7804.

Derived from text

Remote Sensing; Radiation Sources; Indicating Instruments; Fabrication; Direction Finding

20020068893 Alabama Univ., Dept. of Electrical and Computer Engineering, Huntsville, AL USA
SOME Busfor Optical Data Distribution Final Report, 7 Feb.-30 Sep. 2000
Kulick, Jeffrey; May 14, 2002; 41p; In English
Contract(s)/Grant(s): DAAHO01-97-D-R005
Report No.(s): AD-A403901; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche
This report describes the results of a project to fabricate an integrated electro-optical assembly consisting of a photo detector
array, fiber-optic v-groove package, and afiber ribbon containing integrated Bragg grating output couplers. Assembly of each
of the subassemblies was completed. Final assembly and testing of the integrated device is pended subject to the availability of
better out-coupling behavior.
DTIC
Fiber Optics; Microelectromechanical Systems; Bragg Gratings

20020069002 MRJ Technology Solutions, Inc., Moffett Field, CA USA
Atomic Chain Electronics
Yamada, Toshishige, MRJ Technology Solutions, Inc., USA; [1998]; 8p; In English; Giga-scale Integration Technology of Session
of Society of Engineering Science 1998, 27-29 Sep. 1998, WA, USA
Contract(s)/Grant(s): NAS2-14303; RTOP 519-40-12; No Copyright; Avail: CASl; A02, Hardcopy; A01, Microfiche

Adatom chains, precise structures artificialy created on an atomically regulated surface, are the smallest possible candidates
for future nanoelectronics. Since all the devices are created by combining adatom chains precisely prepared with atomic precision,
device characteristics are predictable, and free from deviations due to accidental structural defects. In this atomic dimension,
however, an analogy to the current semiconductor devices may not work. For example, Si structures are not aways
semiconducting. Adatom states do not always localize at the substrate surface when adatoms form chemical bonds to the substrate
atoms. Transport properties are often determined for the entire system of the chain and electrodes, and not for chains only. These
fundamental issues are discussed, which will be useful for future device considerations.
Author
Atoms; Nanotechnology; Transport Properties; Molecular Chains, Molecular Electronics

20020069013 NASA Ames Research Center, Moffett Field, CA USA
On Substrate for Atomic Chain Electronics
Yamada, Toshishige, MRJ Technology Solutions, Inc., USA; Bauschlicher, Charles W., Jr., NASA Ames Research Center, USA;
Partridge, Harry, NASA Ames Research Center, USA; [1998]; 44p; In English
Contract(s)/Grant(s): NAS2-14303; RTOP 519-40-12; No Copyright; Avail: CASl; A03, Hardcopy; A01, Microfiche

A substrate for future atomic chain electronics, where adatoms are placed at designated positions and form atomically precise
device components, is studied theoretically. The substrate has to serve as a two-dimensional template for adatom mounting with
a reasonable confinement barrier and also provide electronic isolation, preventing unwanted coupling between independent
adatom structures. However, the two requirements conflict. For excellent electronic isolation, we may seek adatom confinement
viavan der Waals interaction without chemical bonding to the substrate atoms, but the confinement turns out to be very weak and
hence unsatisfactory. An aternative chemical bonding scheme with excellent structural strength is examined, but even
fundamental adatom chain properties such as whether chains are semiconducting or metallic are strongly influenced by the nature
of the chemical bonding, and electronic isolation is not always achieved. Conditions for obtaining semiconducting chains with
well-localized surface-modes, leading to good isolation, are clarified and discussed.
Author
Adsorption; Atoms; Substrates, Nanostructures (Devices); Molecular Electronics
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20020069107 National Inst. of Standards and Technology, Gaithersburg, MD USA
Surge Protection in Low-Voltage AC Power Circuits: An Anthology. Part 3. Recorded Surge Occurrences and Surveys
Jun. 2002; 116p; In English
Report No.(s): PB2002-107670; NISTIR-6714-3; No Copyright; Avail: CASI; A06, Hardcopy; A02, Microfiche

The present interest in this report is historical as the experiments and devices it described represent initial effortsin addressing
the emerging problems associated with the introduction of semiconductors in the consumer market. This now declassified
proprietary report was prepared to document experiments performed in the early sixties to assess the capability of devices
available at that time for serving as surge-protective devicesin residential circuits. The context was that the emerging electronic
appliances were found vulnerable to transient overvoltages and therefore in need of some form of protection. The technology at
that time offered the well-proven selenium rectifier (under the General Electric trade name ' Thyrector’ among other similar
offerings in the market), the well-known low-pass RC filter, and the emerging five-layer semiconductors. All these were then valid
candidates but of course became completely supplanted ten years later when zinc-oxide based varistors were stumbled upon and
quickly recognized as a promising technology. Interesting observations on the occurrence and propagation of surges in a
low-voltage ac power system are also documented in this report, and these are still applicable today.
NTIS
Overvoltage; Surges; Buildings, Semiconductors (Materials); Low Pass Filters; AC Generators

20020069123 NASA Ames Research Center, Moffett Field, CA USA
M odeling of Gate Bias M odulation in Carbon Nanotube Field-Effect-Transistors
Yamada, Toshishige, NASA Ames Research Center, USA; [2002]; 1p; In English; American Vacuum Society Mesting, 4-8 Nov.
2002, Denver, CO, USA; Sponsored by American Vacuum Society, USA
Contract(s)/Grant(s): DTTS59-99-D-00437; No Copyright; Avail: Issuing Activity; Abstract Only

The threshold voltages of a carbon nanotube (CNT) field-effect transistor (FET) are derived and compared with those of the
metal oxide-semiconductor (MOS) FETs. The CNT channel is so thin that there is no voltage drop perpendicular to the gate
electrode plane, which isthe CNT diameter direction, and this makes the CNTFET characteristics quite different from thosein
MOSFETSs. The relation between the voltage and the electrochemical potentials, and the mass action law for electrons and holes
are examined in the context of CNTSs, and it is shown that the familiar relations are still valid because of the macroscopic number
of states availableinthe CNTs. Thisisin sharp contrast to the cases of quantum dots. Using these relations, we derive an inversion
threshold voltage V(sub Ti) and an accumulation threshold voltage V(sub Ta) as a function of the Fermi level E(sub F) in the
channel, where E(sub F) is ameasure of channel doping. V(sub Ti) of the CNTFETSs has a much stronger dependence than that
of MOSFETSs, while V(sub Ta)s of both CNTFETs and MOSFETSs depend quite weakly on E(sub F) with the same functional form.
This means the transition from normally-off mode to normally-on mode is much sharper in CNTFETS as the doping increases,
and this property has to be taken into account in circuit design.
Author
Bias; Carbon Nanotubes; Electric Potential; Field Effect Transistors, Modulation; Threshold Voltage

20020069129 MRJ Technology Solutions, Inc., Moffett Field, CA USA
Substrate Effects on Electronic Properties of Atomic Chains
Yamada, Toshishige, MRJ Technology Solutions, Inc., USA; [1998]; 4p; In English; 1998 Foresight Conference, 12-15 Nov.
1998, Santa Clara, CA, USA
Contract(s)/Grant(s): NAS2-14303; RTOP 519-40-12; No Copyright; Avail: CASI; A0L, Hardcopy; A01, Microfiche

When the device size is reduced down to 0.07 micrometers, the number of dopant atoms in the channel will no longer be
macroscopic, typically less than ahundred. A spatial distribution of these dopant atoms will fluctuate statistically from device
to device even in identically designed devices, and this places a serious limitation for integration. It is, however, impractical to
control dopant positions within atomic dimension. One fundamental solution to this problem is to create electronics with
atomically precise, but preferably simple structures. Atomic chains, precise structures of adatoms created on an atomically
regulated surface, are candidates for constituent componentsin future electronics. All the adatoms will be placed at designated
positions on the substrate, and all the device structures will be precise, free from any deviations. It was predicted using the
tight-binding cal culation with universal parameters that silicon chains were metallic and magnesium chains were semiconducting
regardless of the lattice spacing, and a possible doping method was a so proposed. In these treatments, the substrate was assumed
to serve as a non-interacting template holding the adatoms without a formation of chemical bonding with substrate atoms.
However, this scheme may not be easy to implement experimentally. Adatoms will have to be fixed with a van der Waals force
on the substrate, but the force is generally weak and an extremely low temperature environment has to be prepared to suppress
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their unwanted thermal displacement. It may belogical to seek a scheme to allow the adatoms to form chemical bonding with the
substrate atoms and secure their positions. The substrate effects are studied in detail.

Derived from text

Microelectronics; Slicon; Substrates; Atoms; Chemical Bonds

20020069142 NASA Marshall Space Flight Center, Huntsville, AL USA
Optionsand Risk for Qualification of Electric Propulsion System
Bailey, Michelle, NASA Marshall Space Flight Center, USA; Daniel, Charles, Daniel (Charles), USA; [2002]; 1p; In English;
28th International Electric Propulsion Conference, 17-21 Mar. 2003, Toulouse, France; No Copyright; Avail: Issuing Activity;
Abstract Only

Electric propulsion vehicle systems envelop a wide range of propulsion alternatives including solar and nuclear, which
present unique circumstances for qualification. This paper will address the aternatives for qualification of electric propulsion
spacecraft systems. The approach taken will be to address the considerations for qualification at the various levels of systems
definition. Additionally, for each level of qualification the system level risk implications will be developed. Also, the paper will
explore the implications of analysis verses test for various levels of systems definition, while retaining the objectives of a
verification program. The limitations of terrestrial testing will be explored along with the risk and implications of orbital
demonstration testing. The paper will seek to develop atemplate for structuring of a verification program based on cost, risk and
value return. A successful verification program should establish controls and define objectives of the verification compliance
program. Finally the paper will seek to address the political and programmatic factors, which may impact options for system
verification.
Author
Electric Propulsion; Technology Assessment; Qualifications; Proving

20020070591 Department of Energy, Washington, DC USA

Self- and Zinc Diffusion in Gallium Antimonide

Piers, S.; 2002; In English; This document is color dependent and/or in landscape layout. It is currently only available on CD-ROM
Report No.(s): DE2002-795370; No Copyright; Avail: National Technical Information Service (NTIS)

The technological age hasin large part been driven by the applications of semiconductors, and most notably by silicon. Our
lives have been thoroughly changed by devices using the broad range of semiconductor technology developed over the past forty
years. Much of the technological development has its foundation in research carried out on the different semiconductors whose
properties can be exploited to make transistors, lasers, and many other devices. While the technological focus has largely been
on silicon, many other semiconductor systems have applicationsin industry and offer formidable academic challenges. Diffusion
studies belong to the most basic studies in semiconductors, important from both an application as well as research standpoint.
Diffusion processes govern the junctions formed for device applications. As the device dimensions are decreased and the dopant
concentrations increased, keeping pace with Moore's Law, a deeper understanding of diffusion is necessary to establish and
maintain the sharp dopant profiles engineered for optimal device performance. From an academic viewpoint, diffusion in
semiconductors alows for the study of point defects. Very few techniques exist which alow for the extraction of as much
information of their properties. This study focuses on diffusion in the semiconductor gallium antimonide (GaSh). Aswill become
clear, this compound semiconductor proves to be a powerful one for investigating both self- and foreign atom diffusion. While
the results have direct applications for work on GaSb devices, the results should aso be taken in the broader context of I11-V
semiconductors. Results here can be compared and contrasted to resultsin systems such as GaAs and even GaN, indicating trends
within this common group of semiconductors. The results also have direct importance for ternary and quaternary semiconductor
systems used in devices such as high speed InP/GaAsSh/InP double heterojunction bipolar transistors (DHBT) (Dvorak, (2001)).
Many of the findings which will be reported here were previously published in three journal articles. Hartmut Bracht was the lead
author on two articles on self-diffusion studies in GaSb (Bracht, (2001), (2000)), while this report’s author was the lead author
on Zn diffusion results (Nicols, (2001)). Much of the information contained herein can be found in those articles, but a more
detailed treatment is presented here.

NTIS
Diffusion; Gallium Antimonides; Zinc
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20020070594 Institute of Electron Technology, Warsaw, Poland

Transparent ZnO-Based OHMIC Contact to p-GaN

Kaminska, E.; Piotrowska, A.; Golaszewska, K.; Guziewicz, M.; Kruszka, R.; 2002; In English; This document is color dependent
and/or in landscape layout. It is currently only available on CD-ROM

Report No.(s): DE2002-795374; No Copyright; Avail: National Technical Information Service (NTIS)

Highly conductive ZnO films were fabricated on p-GaN in atwo-step process. First, zinc was thermally evaporated on p-GaN.
Next, zinc film was oxidized in oxygen flow. to increase the conductivity of ZnO, nitrogen was introduced into zinc during its
deposition. The above procedure proved successful in fabricating ZnO of the resistivity of (approx)1 x 10(exp -3) (Omega)cm
and resulted in ohmic contacts of resistivity (approx)1 x 10(exp -2) (Omega)sq cm to low-doped p-GaN, and light transmittance
of (approx)75% in the wavelength range of 400-700 nm.

NTIS
Zinc Oxides; Gallium Nitrides; Conductors,; Doped Crystals

20020070595 National Inst. of Standards and Technology, Electronics and Electrical Engineering Lab., Gaithersburg, MD USA
NIST 30/60 MHz Tuned Radiometer for Noise Temperature M easurements
Grosvenor, C. A.; Billinger, R. L.; May 2002; 40p; In English
Report No.(s): PB2002-103647; NIST/TN-1525; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The NIST Noise project has completed reconstruction of its 30/60 MHz tuned, coaxial (Type N) radiometer system. This
system isused at low frequencies, where isolators are impractical to incorporate. Without isolators, the ambient and cryogenic
standards are tuned to the impedance of the device under test to minimize mismatches. Although this system had existed prior
to publication of thistechnical note, enough modifications and improvements have been made to warrant a new report. This note
will briefly review the original system, and discuss the theory as well as the design, testing, and capabilities of the present system.
More detailed uncertainty analyses as well as details of system troubleshooting are also included.
NTIS
Noise Temperature; Radiometers; Temperature Measurement

34
FLUID MECHANICS AND THERMODYNAMICS

Includes fluid dynamics and kinematics and all forms of heat transfer; boundary layer flow, hydrodynamics, hydraulics; fluidics, mass
transfer and ablation cooling. For related information see also 02 Aerodynamics.

20020067662 NASA Glenn Research Center, Cleveland, OH USA
Minnowbrook I11: 2000 Workshop on Boundary Layer Transition and Unsteady Aspects of Turbomachinery Flows
LaGraff, John E., Editor, NASA Glenn Research Center, USA; Ashpis, David E., Editor, NASA Glenn Research Center, USA;
April 2002; 86p; In English; Minnowbrook 11, 20-23 Aug. 2000, Blue Mountain Lake, NY, USA; Also announced as
20020067663 through 20020067692; The conference proceeding is available in hardcopy and CD-ROM. The hardcopy contains
only abstracts of the papers while the CD-ROM contains viewgraphs of each presentation
Contract(s)/Grant(s): RTOP 706-31-23
Report No.(s): NASA/CP-2001-210888; E-12764; NAS 1.55:210888; NONP-NASA-CD-2002101352; No Copyright; Avail:
CASI; A05, Hardcopy; A01, Microfiche; C01, CD-ROM

This volume and its accompanying CD-ROM contain materials presented at the Minnowbrook 111-2000 Workshop on
Boundary Layer Transition and Unsteady Aspects of Turbomachinery Flows held at the Syracuse University Minnowbrook
Conference Center, Blue Mountain Lake, New York, August 20-23, 2000. Workshop organizers were John E. LaGraff (Syracuse
University), Terry V Jones (Oxford University), and J. Paul Gostelow (University of Leicester). The workshop followed the
theme, venue, and informal format of two earlier workshops: Minnowbrook | (1993) and Minnowbrook 11 (1997). The workshop
was focused on physical understanding the late stage (final breakdown) boundary layer transition, separation, and effects of
unsteady wakes with the specific goal of contributing to engineering application of improving design codes for turbomachinery.
The workshop participants included academic researchers from the USA and abroad, and representatives from the gas-turbine
industry and government laboratories. The physical mechanisms discussed included turbulence disturbance environment in
turbomachinery, flow instabilities, bypass and natural transition, turbulent spots and calmed regions, wake interactions with
attached and separated boundary layers, turbulence and transition modeling and CFD, and DNS. This volume contains abstracts
and copies of the viewgraphs presented, organized according to the workshop sessions. The viewgraphs are included on the
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CD-ROM only. The workshop summary and the plenary-discussion transcripts clearly highlight the need for continued vigorous
research in the technologically important area of transition, separated and unsteady flows in turbomachines.

Author

Conferences, Computational Fluid Dynamics; Boundary Layer Transition; Computer Aided Design; Computer Programs;
Turbulence Models; Unsteady Flow

20020067665 Technische Univ., Jet Propulsion Lab., Berlin, Germany
Free Stream Unsteadiness and Turbulence: What isthe Difference?
Hourmouziadis, J., Technische Univ., Germany; Minnowbrook I11: 2000 Workshop on Boundary Layer Transition and Unsteady
Aspects of Turbomachinery Flows; April 2002, pp. 92-98; In English; Also announced as 20020067662; The conference
proceeding is available in Hardcopy and CD-ROM. The hardcopy contains only abstracts of the papers while the CD-ROM
contains viewgraphs of each presentation; No Copyright; Avail: CASl; A02, Hardcopy; A01, Microfiche

Boundary layer transition on the blading of turbomachinery is dominated by three phenomena: 1. Periodic unsteadiness. 2.
High levels of free stream turbulence. 3. Very often separated shear layers. The latter have been well known for several decades
now and are usually accounted for empirically in design systems. Periodic unsteadiness has received increasing attention since
the presentation of the investigations in the General Electric low speed compressor at the ASME Gas Turbine Conference 1995.
Working with unsteady boundary layers givesrise to avariety of questions concerning the physical understanding of the transition
process. It even leads to doubts about traditional interpretations in steady flow. The following problems will be offered for
discussion. 1. Using an order of magnitude analytical approach, an amplitude-weighted Strouhal-no. isidentified as a significant
similarity parameter. Using this parameter and the Reynolds-no. a classification of unsteady flowsis performed. 2. Blade passing
in turbomachinery and classical shear flows are classified in this framework. 3. With the amplitude-weighted Strouhal-no.
turbulence is resolved into a continuous spectrum of discrete frequency intervals. This model is used to classify the response of
turbomachinery boundary layers using typical spectrafrom low speed and high speed full size experiments.
Author
Numerical Analysis, Turbulence; Unsteady Flow; Boundary Layer Transition; Shear Flow

20020067666 Tasmania Univ., School of Engineering, Hobart, Australia
Natural Versus Bypass Transition on Axial Compressor Blades: A Need for Reassessment?
Walker, G. J., Tasmania Univ., Australia; Hughes, J. D., Tasmania Univ., Australia; Minnowbrook I11: 2000 Workshop on
Boundary Layer Transition and Unsteady Aspects of Turbomachinery Flows; April 2002, pp. 99-123; In English; Also announced
as 20020067662; The conference proceeding is available in Hardcopy and CD-ROM. The hardcopy contains only abstracts of
the papers while the CD-ROM contains viewgraphs of each presentation; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

The transitional flow behavior on the outlet stator blades of a 1.5-stage axial compressor has been studied extensively using
an array of surface hot film gauges covering both suction and pressure surfaces. Various techniques have been developed to
identify flow regimes and individual events from fluctuations in quasi wall shear stress obtained form the surface gauges. Earlier
work by Solomon and Walker was concerned with the evaluation of turbulent intermittency and the relaxation of flow following
the passage of turbulent spots. The most recent studies by the present authors have involved the use of wavelet analysis to identify
events characteristic of laminar instability waves. Pitchwise average values of random inflow disturbance (free stream turbulence)
experienced by the stator blades ranged from 2 to 3%, and ensembl e average values were locally as high as 10% in passing rotor
wakes. Despite theses elevated free stream turbulence levels there was an almost universal evidence of instability wave
amplification prior to turbulent breakdown in decelerating flow regions on the compressor blade. Although the two-dimensional
wave amplification stage was apparently bypassed, there was no evidence for direct production of turbulent spots within the
boundary layer supposed within the turbomachinery community to be characteristic of bypass transition. Unstable laminar flow
regions up to 20% chord in length were observed on the compressor blade in these investigations, both in the path of turbulent
strips induced by passing rotor blade wakes and in regions between these wake-induced transition paths in the time-chordwise
position plane. The signatures of individual instability wave events and their subsequent breakdown observed by the surface film
gauges closely resembled those of wave packets in basic experiments on artificially generated spots arising from weak |ocalised
initial disturbances. The wave packet events showed evidence of amplification prior to breakdown. This observation provides
further justification for use of the modified eN method of predicting turbulent breakdown in natural transition, which was
successfully applied by Solomon et al. (1999) in a quasi-steady manner to predict temporal fluctuations in transition onset on the
compressor stator blades. Interestingly, the values of exponent eN typically required for the compressor blade boundary layers
were roughly comparable with those for the non-linear amplification stage in natural transition with avery low level of free stream
turbulence. Wave activity both occurred in and originated from the calmed region following the passage of a wake-induced
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turbulent strip on the compressor blade. This activity could have arisen either from the attendant wave packets that occur in adverse
pressure gradients (as with artificially generated turbulent spots) or from the turbulent perturbations within the wake-induced
turbulent strip itself. The more stable flow in the ensuing " calmed region” clearly did not guarantee the total absence of instability
wave activity. The length of transitional flow along an individual disturbance path was also observed to reach 20% of chord on
the compressor stator. Thus the total length of blade surface over which the flow was governed by natural transition phenomena
(either directly through wave packet amplification or indirectly through determining the dominant Tollmien-Schlichting wave
frequency which governs the turbulent spot inception rate) was as much as 40% chord. The presentation concludes by inviting
discussion on the following points: 1. the need for a more precise definition of the term "bypass’ in relation to transition on
turbomachine blades, and the need for greater consistency in definitions of bypass transition used by researchers in the
turbomachinery and transition physics communities; 2. the desirability of complementary transition studies in accelerating flow,
where bypass phenomena should be relatively more important, and the efficacy of zero pressure gradient ("flat plate”) studies
which lie on the boundary of two significantly different regimes; and 3. remaining challenges for predicting turbulent breakdown
on turbomachine blades.

Author

Transition Flow; Flow Characteristics; Walls, Wakes, Nonlinearity; Boundary Layer Stability

20020067667 Cambridge Univ., Whittle Lab., Cambridge, UK
Separation Bubble Interactions With Turbulent Spots and Wakes in the Turbomachinery Environment at Reynolds
Number of Around 130,000
Howell, R. J., Cambridge Univ., UK; Hodson, H. P, Cambridge Univ., UK; Minnowbrook I11: 2000 Workshop on Boundary Layer
Transition and Unsteady Aspects of Turbomachinery Flows, April 2002, pp. 124-141; In English; Also announced as
20020067662; The conference proceeding is available in Hardcopy and CD-ROM. The hardcopy contains only abstracts of the
papers while the CD-ROM contains viewgraphs of each presentation; No Copyright; Avail: CASI; A03, Hardcopy; AOL,
Microfiche

This paper describes the details of the interactions of individual turbulent spots, their calmed regions and separation bubbles.
Many hot wire and film measurements have shown that wakes cause turbulent spots to form in the boundary layer at the
approximate position where flow separation would normally occur with steady inflow. Artificially generated individual turbulent
spots were created just before flow separation on aflat plate with imposed turbine pressure distribution. This caused the (normally)
separated boundary layer to reattach to the blade surface. A large number of detailed unsteady measurements were taken to show
how the velocity profiles of a separation bubble were affected by the passage of turbulent spots and their calmed regions. Other
experiments also included the effects of wakes. These measurements showed that initially, the inner part of the separation bubble
was reattached by the presence of aturbulent spot, while the outer half of the velocity profile remained unaffected. Only when
50% of the length of the spot had reached the separation location, did any changes occur in the outer half of the separation bubble.
The spot seems to act like awedge travelling under the separation bubble at first and as the rest of the spot reaches the separation
location, the higher regions of what was the separation bubble are then affected. During this process there is a reduction in shape
factor from 3.4 to 1.6. Asthe calmed region passed by, the flow gradually relaxed back to a separated boundary layer. At the trailing
edge of the flat plate, the effects of the calmed region were present for up to three times the duration of the turbulent part of the
spot.
Author
Bubbles; Interactions; Turbulent Wakes; Turbomachinery; Reynolds Number; Boundary Layer Separation

20020067668 Oxford Univ., Dept. of Engineering Science, Oxford, UK
Visualization of Transitional Heat Flux in the Presence of Freestream Turbulence and Pressure Gradient
Jones, T. V., Oxford Univ., UK; Anthony, R. J., Oxford Univ., UK; LaGraff, J. E., Syracuse Univ., USA; Minnowbrook I11: 2000
Workshop on Boundary Layer Transition and Unsteady Aspects of Turbomachinery Flows; April 2002, pp. 142-162; In English;
Also announced as 20020067662; The conference proceeding is available in Hardcopy and CD-ROM. The hardcopy contains
only abstracts of the papers while the CD-ROM contains viewgraphs of each presentation; No Copyright; Avail: CASI; A03,
Hardcopy; A01, Microfiche

Optimum design of gas turbine blades depends on accurate prediction of boundary layer transition. The purpose of this
research is to obtain more information on the generation, propagation, and coalescence of turbulent spotsin atransitional boundary
layer, including the effects of freestream turbulence, favourable and adverse pressure gradients, and spanwise acceleration.
Turbulent spot heat flux images are obtained using high-density thin film heat transfer gauge arrays devel oped especially for this
study. The non-intrusive sensor arrays alow high frequency (up to 200 kHz), high spatial resolution (0.2 mm) surface heat flux
measurements to be made. Figure 1 illustrates their use on aflat plate wind tunnel model. Experiments are run in a subsonic wind
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tunnel at Oxford over a range of Reynolds number and Mach number (0.1-0.4). Surface heat flux is driven by a temperature
difference between the model and freestream airflow. Experimental results clearly show increasing freestream turbulence
intensity Tu significantly increases turbulent spot generation rate. At higher levels of freestream turbulence, most of the heat
transfer fluctuations are caused by freestream eddies entering deep into the boundary layer. Favorable pressure gradient lengthens
the transition region, while adverse pressure gradient hastens instability and can easily lead to abrupt separated flow transition.
There also appear to be fundamental differences between the dynamics of bypass'spots’ or streaks, and natural spots. For example,
individual bypass'spots’ do not appear to grow as much as natural spots in accelerating flow. High frequency measurements with
spanwise detail enable direct measurement of turbulent spot generation rate, spot size, and spot/streak shapes. The imaging
capability presented may allow usto "see” afew more pieces of the transition ” puzzl€’that we have not been able to see clearly
before. New data such as this may lead to a better understanding of boundary layer transition in complex flows.
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20020067669 Liverpool Univ., Dept. of Mechanical Engineering, UK
The Initiation and Development of Turbulent Spots
Johnson, Mark W., Liverpool Univ., UK; Minnowbrook I11: 2000 Workshop on Boundary Layer Transition and Unsteady Aspects
of Turbomachinery Flows; April 2002, pp. 163-176; In English; Also announced as 20020067662; The conference proceeding
is available in Hardcopy and CD-ROM. The hardcopy contains only abstracts of the papers while the CD-ROM contains
viewgraphs of each presentation; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The turbulent spot can be considered as the 'building block’ of atransitional boundary layer flow. The appearance of the first
turbulent spots defines the start of transition location and the rate at which the spots grow and merge determines the transition
length. A better understanding of how spots are initiated and develop can therefore lead to more accurate prediction in the
transition process. Work over the past few years, has shown that freestream turbulence leads to the development of low frequency
fluctuations within the laminar boundary layer, which grow in amplitude as the boundary layer develops. For bypass transition
this growth is approximately linear with streamwise distance, but in the case of natural transition the growth is supplemented
through the exponential growth in Tollmien-Schlichting frequencies once the stability limit is reached. The laminar fluctuations
eventually reach a critical amplitude which is sufficient to initiate turbulent spots. The author has previously developed asimple
model which suggests that a turbulent spot is initiated each time the near wall local velocity drops below 50% of its mean value
and that this criterion leads to a transient separation of the flow due to the onset of alocal instability. In the present work, new
statistical data derived from hot wire signals measured in the near wall region of pre-transitional boundary layers is shown to
support this model. The rate at which threshold events are observed in the experiment also correlates with the observed spot
production rate. The structure of turbulent spots has been studied numerically using alinear perturbation procedure. The results
show that, once a transient separation point is formed, it moves downstream below the trailing edge of the developing turbulent
spot and hence moves with the spot trailing edge velocity of approximately 50% of that of the freestream. The fluid motion within
the spot can be usefully interpreted from the point of view of an observer travelling with this velocity. In a laminar flow, this
observer will see two streams of fluid. The first stream, consists of fluid close to the wall (u/U less than 0.5) which will approach
the observer from downstream. The second stream is formed from fluid further from the wall which will approach him from
upstream. Once the spot is formed the first stream is lifted from the surface around the hairpin vortex, which exists at the tail of
the spot, and is accel erated forwards into the spot to move downstream away from the observer. The second stream drops towards
the surface, to fill the space vacated by the first stream, before bifurcating behind the spot. The lower bifurcation branch
approaches the wall behind the separation point such that the resulting increase in skin friction decel erates the flow so that it moves,
relative to the observer, back upstream to form the calmed region. The upper bifurcation branch moves over the top of the hairpin
vortex to mix out with the first stream within the spot. A number of flow visualisation movies created from the calculation results
have been used to interpret the details of the flow structure. Numerical information on the extent and shape of the spot and calmed
region have also been used to create correlation equations for spot propagation parameters as functions of streamwise pressure
gradient and boundary layer Reynolds number.
Author
Turbulence; Boundary Layer Flow; Numerical Analysis, Horseshoe Vortices; Pressure Gradients

20020067670 Cambridge Univ., Whittle Lab., Cambridge, UK

On the Dynamics of the Calmed Region Behind a Turbulent Spot

Ramesh, O. N., Cambridge Univ., UK; Hodson, H. P, Cambridge Univ., UK; Minnowbrook I11: 2000 Workshop on Boundary
Layer Transition and Unsteady Aspects of Turbomachinery Flows; April 2002, pp. 177-190; In English; Also announced as
20020067662; The conference proceeding is available in Hardcopy and CD-ROM. The hardcopy contains only abstracts of the
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papers while the CD-ROM contains viewgraphs of each presentation; No Copyright; Avail: CASI; A03, Hardcopy; AOL,
Microfiche

The calmed region behind a spot is the focus of this study. Here, a simple two-dimensional analysisisdonein order to study
the dynamics of the calmed region. by considering the near wall dynamics of the calmed region in an Eulerian sense, by neglecting
advection and turbulent stress terms in the streamwise momentum eguation, an expression for the time variation of the skin friction
is obtained. This expression bears out the intuitive expectation that the skin friction at a location decays exponentialy to the
laminar value after the passage of a turbulent spot. This seems to be the case irrespective of the mean pressure gradient as long
as the flow remains attached. Furthermore, it also suggests away of plotting the skin friction variation with time for different
pressure gradients so that all of them could be collapsed onto a single curve. For calmed regions in a constant pressure flow, the
variation of integral parameters and the duration of the calmed zone can be estimated by solving the unsteady momentum integral
equation. The expression obtained for the duration is roughly in accord with the form suggested by a crude order of magnitude
analysis of the momentum equation. More importantly, it is shown that the benign aspects of the calmed region such as stability
to infinitesimal disturbances could be explained heuristically. by considering the equation for near-wall dynamics for a constant
pressure flow, it could be seen that the vorticity profile in the calmed region is qualitatively similar to that of a steady favourable
pressure gradient flow and hence stable; the role of pressure gradient in the steady flow being similar to that of the unsteady term
in the calmed zone. If thereis amean pressure gradient in the flow, it will add to the unsteady term thereby modifying the vorticity
profile and hence the stability characteristics of the calmed zone.
Author
Estimating; Flow Characteristics; Integral Equations, Pressure Effects; Steady Flow

20020067671 Oxford Univ., Dept. of Engineering Science, Oxford, UK
The Visualisation and M easurement of the Onset, Turbulent Spot Production Rate, I ntermittency and Transfer During
Wake-Induced Transition Using Thermochromic Liquid Crystals
Kittichaikarn, C., Oxford Univ., UK; Ireland, P. T., Oxford Univ., UK; Zhong, S., Manchester Univ., UK; Hodson, H. P,
Cambridge Univ., UK; Minnowbrook I1I: 2000 Workshop on Boundary Layer Transition and Unsteady Aspects of
Turbomachinery Flows; April 2002, pp. 191-196; In English; Also announced as 20020067662; The conference proceeding is
availablein Hardcopy and CD-ROM. The hardcopy contains only abstracts of the papers while the CD-ROM contains viewgraphs
of each presentation; No Copyright; Avail: CASI; A02, Hardcopy; AOL, Microfiche

A detailed experimental investigation was carried out to study the process of boundary layer transition induced by a bar
generated wake travelling over alaminar boundary layer on aflat plate. Wake-induced transition is believed to take place via
discrete turbulent spots and an encapsulated cholesteric liquid crystals coating has been employed on a heated flat plate to reveal
detailed information over the full surface. The information includes the thermal characteristics, the spot onset locationsin time
and space and the spot formation rate. The results are also compared to intermittency plots and time-distance diagrams obtained
by using surface-mounted thin film gauges. The data are also compared to well established correlations and other published data
from the literature for existing wake-induced transition models. It isfound that the onset is distributed beneath the trajectory of
the wake.
Author
Experimentation; Flow Visualization; Flow Measurement; Heat Transfer; Turbulence

20020067672 NASA Glenn Research Center, Cleveland, OH USA
The NASA L ow-Pressure Turbine Flow Physics Program: A Review
Ashpis, David E., NASA Glenn Research Center, USA; Minnowbrook 111: 2000 Workshop on Boundary Layer Transition and
Unsteady Aspects of Turbomachinery Flows; April 2002, pp. 197-221; In English; Also announced as 20020067662; The
conference proceeding is available in Hardcopy and CD-ROM. The hardcopy contains only abstracts of the papers while the
CD-ROM contains viewgraphs of each presentation; No Copyright; Avail: CASl; A03, Hardcopy; A01, Microfiche

An overview of the NASA Glenn Low-Pressure Turbine (LPT) Flow Physics Program will be presented. The flow in the LPT
isunique for the gas turbine. It is characterized by low Reynolds number and high freestream turbulence intensity and is dominated
by interplay of three basic mechanisms: transition, separation and wake interaction. The flow of most interest is on the suction
surface, where large losses are generated due to separation. The LPT is alarge, multistage, heavy, jet engine component that suffers
efficiency degradation between takeoff and cruise conditions due to decrease in Reynolds number with atitude. The performance
penalty is around 2 points for large commercial bypass engines and as much as 7 points for small, high cruise altitude, military
engines. The gas-turbine industry is very interested in improving the performance of the LPT and in reducing its weight, part count
and cost. Many improvements can be accomplished by improved airfoil design, mainly by increasing the airfoil loading that can
yield reduction of airfoils and improved performance. In addition, there is a strong interest in reducing the design cycle time and
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cost. Key enablers of the needed improvements are computational tools that can accurately predict LPT flows. Current CFD tools
in use cannot yet satisfactorily predict the unsteady, transitional and separated flow in the LPT. The main reasons are inadequate
transition & turbulence models and incomplete understanding of the LPT flow physics. NASA Glenn has established its LPT
program to answer these needs. The main goal of the program isto develop and assess models for unsteady CFD of LPT flows.
An approach that consists of complementing and augmenting experimental and computational work elements has been adopted.
The work is performed in-house and by several academic institutions, in cooperation and interaction with industry. The program
was reviewed at the Minnowbrook Il meeting in 1997. This review will summarize the progress that was made since and will
introduce newly started projects. The LPT program is focused on three areas: acquisition of experimental and numerical databases
and on modeling and computation. Priority was initially given to experiments. There are three classes of experiments: simulated
LPT passages, linear cascade, both with and without wakes, and low-speed rotating rig. They are being conducted as follows: At
NASA GRC on aflat surface with blade pressure distribution, at the US Naval Academy on a curved surface. The addition of
wakes is studied at the University of Minnesota in a curved passage with a retractable wake generator, and at Texas A&M
University in alinear cascade with continuously running wake generator. The pressure distribution of the Pratt & Whitney blade
"Pak B’ isused in all these experiments. Experiments have been performed also in the GEAE Low-Speed Rotating Turbine (LSRT)
rig with GE-designed airfoils. Work on numerically generated database isin progress at the University of Kentucky, using the
DNS/LES code LESTool developed there. Turbulence/transition model assessment and development is performed also at the
University of Kentucky, where a new intermittency transport model was developed and many experimental test cases have been
numerically computed. Assessments of models using simulations of multistage LPT experiments were performed at Virginia
Commonwealth University using the Corsair code. Work on suction surface separation delay, using passive and active
flow-control, has also been initiated. Following the overview, Principal Investigators attending the workshop will present in detail
several of the projects supported by NASA.
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20020067673 Kentucky Univ., Dept. of Mechanical Engineering, Lexington, KY USA
Predictions of Transitional Flowsin a Low Pressure Turbine Using an I nter mittency Transport Equation
Suzen, Y. B., Kentucky Univ., USA; Xiong, G., Kentucky Univ., USA; Huang, P. G., Kentucky Univ., USA; Minnowbrook I11:
2000 Workshop on Boundary Layer Transition and Unsteady Aspects of Turbomachinery Flows; April 2002, pp. 222-245; In
English; Also announced as 20020067662; The conference proceeding is available in Hardcopy and CD-ROM. The hardcopy
contains only abstracts of the papers while the CD-ROM contains viewgraphs of each presentation; No Copyright; Avail: CASI;
AO03, Hardcopy; A01, Microfiche

A new transport equation for the intermittency factor is presented to predict the transitional flows in low-pressure turbine
applications. The intermittent behavior of the transitional flows is taken into account and incorporated into the computations by
modifying the eddy-viscosity, mu(sub t), with the intermittency factor, gamma. Turbulent quantities are predicted by using
Menter’s two-equation turbulence model (SST) and the intermittency factor is obtained from the solution of a recently devel oped
transport equation model. The new transport equation model not only can reproduce the experimentally observed streamwise
variation of the intermittency in the transition zone, but it also provides a realistic cross-stream variation of the intermittency
profile. The new model is applied to predictions of a modern low-pressure turbine experiment and detailed comparisons of the
computational results with the experimental data are presented. The new model has been shown to be capable of predicting the
low-pressure turbine flow transition under avariety of Reynolds number and freestream turbulence conditions.
Author
Mathematical Models; Turbulence Models; Transition Flow

20020067674 Ghent Univ., Dept. of Flow, Heat and Combustion Mechanics, Belgium
ERCOFTAC Transition Modeling Special Interest Group Thematic Network Transpreturb: Transition Prediction
Methodsfor Turbomachinery and Other Aerodynamic Flows
Dick, Erik, Ghent Univ., Belgium; Minnowbrook I11: 2000 Workshop on Boundary Layer Transition and Unsteady Aspects of
Turbomachinery Flows; April 2002, pp. 246-254; In English; Also announced as 20020067662; The conference proceeding is
availablein Hardcopy and CD-ROM. The hardcopy contains only abstracts of the papers while the CD-ROM contains viewgraphs
of each presentation; No Copyright; Avail: CASI; A02, Hardcopy; AOL, Microfiche

The interest group and thematic network have 25 participating research groups from universities, research institutes and
industry. There are 5 subgroups: " Intermittency and Simple Model Approaches’ studies intermittency concept based methods and
integral methods; " Eddy Viscosity Models’ studies two-equation approaches, including non-linear extensions like NLEVM and
EARSM; "Reynolds Stress Transport Models’; " Transition Simulation” mainly uses LES as analysis tool and as means to create
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numerical data bases; " Experimental Data’, aims at near-reality test cases, both steady and unsteady. The thematic network
receives EC funding for the period September 1998 to August 2001. The thematic network has as objective to come to models
for bypass transition which can be used in everyday industrial practice. The industrial partnersinsist on methods with sufficient
generality but without much complexity. This implies that integral methods are considered as not general enough and that
approaches based on conditionally averaged equations and approaches using RSM are seen as too complex. The technique
preferred by the industrial partnersis two-equation turbulence models (k-epsilon and k-omega types, two-layer types), with or
without non-linear extensions, complemented with an intermittency transport equation. As a consequence of this industrial
preference, in practice there is no strict distinction between the activities of the subgroups 1,2 and 3. Subgroups 2 and 3 have
formally merged and some partners are active in different subgroups. For the development of models, it was agreed to use a
sequence of test cases with increasing complexity: T3L, semi-circular leading edge (Rolls-Royce data), to be used by all partners
working on modelling, especially T3L1 (0.2 % fst) and T3L3 (3% fst); further, to be used by as many partners as appropriate: T3H,
flat plate with heat transfer, 5% fst (Kiev data); T3K, linear turbine cascade (Ercoftac Turbomachinery Sig data): T3K (Durham),
T3K+(Lyon); T106, unsteady turbine cascade ( Cambridge data); |GV-rotor-stator ( Tasmania data). Additionally, Subgroup 1
uses VKI linear turbine cascade data. Subgroups 2 and 3 use DNS data for laminar separation bubble induced transition, DNS
datafor oscillating flat plate boundary layer, DNS data for wake passing transition, all three data from Stanford. Subgroup 4 works
at LES simulations of the cases T3L and T106 with and without wake passage (Surrey). Fundamental DNS simulations have been
done (Stockholm). Subgroup 5 works at experiments on a steam turbine IGV/rotor (Genua), a steam turbine rotor/stator
(Czestochowa), a multi-stage compressor (Cranfield). Experimental work on T3L with and without wake passage (Thessal oniki
and Brussels) isfinished at this moment.

Derived from text
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20020067675 European Space Agency. European Space Research and Technology Center, ESTEC, Noordwijk, Netherlands
Modelling of By-Pass Transition by Means of a Turbulence Weighting Factor
Steelant, J., European Space Agency. European Space Research and Technology Center, ESTEC, Netherlands; Dick, E., Ghent
Univ., Belgium; Minnowbrook I11: 2000 Workshop on Boundary Layer Transition and Unsteady Aspects of Turbomachinery
Flows; April 2002, pp. 255-271; In English; Also announced as 20020067662; The conference proceeding is available in
Hardcopy and CD-ROM. The hardcopy contains only abstracts of the papers while the CD-ROM contains viewgraphs of each
presentation; No Copyright; Avail: CASI; A03, Hardcopy; AOL, Microfiche

In contrast to natural transition which emanates from the breakdown of amplified disturbances within the boundary layer,
by-pass transition is caused by the free-stream turbulence affecting the pre-transitional (pseudo-laminar) layer directly by
diffusion and indirectly by pressure fluctuations. If the free-stream turbulence is high enough, i.e. Tu>1%, the transition happens
far further upstream than what would be expected for natural transition. Also the transition length is shorter and is directly related
to the turbulence level. The diffusion of turbulent eddies into the boundary layer prior to the transition onset has an intermittent
character and isfirst localized in the outer part of the laminar boundary layer. Intermittent behaviour is also seen during the
transition where the flow in the boundary layer is characterized by distinct turbulent and laminar phases alternating in function
of time. The intermittent behaviour during transition has been quantified by the intermittency factor g. This factor isthe relative
fraction of time during which the flow is turbulent at a certain position. It evolves from 0% at the transition point up to 100% at
the end of transition. The same relative fraction of time can be taken to quantify the intermittent behaviour of the diffusing
turbulent eddies in the pseudo-laminar boundary layer. This parameter, named here as freestream factor w, is 0% near the wall
and tends to 100% in the freestream.
Derived from text
Bypasses; Laminar Boundary Layer; Free Flow; Turbulent Boundary Layer; Pressure Gradients

20020067676 Ohio State Univ., Dept. of Mechanical Engineering, Columbus, OH USA
Toward Direct Numerical Simulations of Turbine Flows
Herbert, Thorwald, Ohio State Univ., USA; Minnowbrook I11: 2000 Workshop on Boundary Layer Transition and Unsteady
Aspects of Turbomachinery Flows; April 2002, pp. 272-286; In English; Also announced as 20020067662; The conference
proceeding is available in Hardcopy and CD-ROM. The hardcopy contains only abstracts of the papers while the CD-ROM
contains viewgraphs of each presentation; No Copyright; Avail: CASl; A03, Hardcopy; A01, Microfiche

In spite of partial success, we have halted our attempt to analyze transition in turbine boundary layers by studying the stability
of aninitially laminar flow because the rise of turbulence seems to be associated with unacceptable changes of the core flow.
Instead, we have adopted the conclusion of the last meeting and worked toward the direct, simulation of realistic flowsin turbines
to obtain insight into the structure of turbulence and heal transfer. Estimates show that, in spite of a patchy turbulent core flow,
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the buffeted boundary layer may go through transition, but the time of travel through the passage may be Insufficient, the change
in local conditions too rapid, and periodic unsteadiness too severe to establish the mature "textbook turbulence” underlying
common turbulence models. The large scale of the computational task requires distributing the work load over a group of
computers. Different basic equations (e.g. for fluid flow and heat conduction) may need to be solved in adjacent domains.
Moreover, the results of the unsteady computation cannot be saved and analysis of the data must be performed simultaneously
with the computation. to address these and other requirements, we have designed and developed major components of DICE -
a Distributed Interactive Computing Environment. On the highest level, DICE consists of a framework void of any physical
problems or numerics. This framework executes any number of addressable modules on prescribed or internally chosen hosts on
a heterogeneous computer network, typically a network of workstations under UNIX, Linux, or Windows NT. These modules can
be computational solversfor agiven set of equationsin one block of the physical domain, modules for visualization or plotting,
graphical user interfaces for controlling the code or the visualization, analysis modules, print module, file manager, or an archive
for collecting selected data. Integration of data production and analysisis key to the task at hand. Modules communicate by a
command language that is compact, easy to read, use, and extend. Every module includes a minimum set of objects to interpret
certain parts of the command language, communication routines, and the capability to start the whole system (which enables
developing and debugging new modules locally). The code receives input commands from afile stack, standard input, graphical
user interface, an interactive viewing window, or front a module that imports data from CAD/CAM systems or Plot3D files.
Graphical interface and viewing window can be used to draft or edit the geometry, to assign materials, equations, or parameters,
to decompose the physical domain into blocks, to assign grid sizes, or to change the point distributions along boundaries or within
ablock. Routines for different types of grid generation are an Integral part of the viewing windows and the numerical solvers.
All objects are embedded in a hierarchy and offer a standard set of operations. For example, every object is capable of sending
its status across the network or to afile, anabling scripting and restart capabilities for both computational solvers and other modules
by performing one send operation on the highest level. The code iswritten in C++ and is driven by events. The asynchronous
operation of the code components under PVM is coordinated by a central hub. Every computational solver isableto initialize or
restart grid generation or computation in some block of the physical domain, to perform a given number of time steps, to receive
data from the network and to send selected data to a given destination. The integration of grid generation and computation provides
for adaptive grids, moving interfaces and inspection/correction of the grid quality. The current version of the code is restricted
to structured grids (transfinite. control-net or elliptic). So far the code solves the heat conduction equation incompressible
Navier-Stokes equations, full potential equation, and provides for gas-liquid and liquid-solid interfaces. Second-order and
higher-order methods with optional multigrid acceleration have been implemented. Within a special C++ framework and coding
scheme. Implementation and verification of new or modified equations is usually a matter of days. There are still many loose ends
to betied up, and ongoing efforts aim at improving the numerical solvers and the quality of the data transferred between blocks
with different grids and relative motion. The available basis, however has proven versatile and capable of making many dreams
of large-scale computation come true.
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20020067677 Minnesota Univ., Heat Transfer Lab., Minneapolis, MN USA
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Simon, Terrence W., Minnesota Univ., USA; Kaszeta, Richard W., Minnesota Univ., USA; Yuan, Kebiao, Minnesota Univ., USA;
Ottaviani, Federico, Minnesota Univ., USA; Minnowbrook 111: 2000 Workshop on Boundary Layer Transition and Unsteady
Aspects of Turbomachinery Flows; April 2002, pp. 287-311; In English; Also announced as 20020067662; The conference
proceeding is available in Hardcopy and CD-ROM. The hardcopy contains only abstracts of the papers while the CD-ROM
contains viewgraphs of each presentation; No Copyright; Avail: CASl; A03, Hardcopy; A01, Microfiche

This research was designed to address a need for detailed experimental data which document transition in boundary layers
and separated flows over highly-loaded airfoils, including the effects of passing wakes. The program objectives are accomplished
with the following steps: First, the effects of freestream turbulence and Reynolds number are documented without wakesin a
facility which simulates the flow through a modern, highly-loaded, low-pressure turbine. Next, this case is repeated, but with the
influence of simple, rod-generated wakes added. by comparing, we can identify the effects of wakes on transition in the boundary
layer. We have completed the first part, Qiu and Simon and Simon et al. It shows cases with strong separation at low Reynolds
numbers and low turbulence levels and cases with much smaller separation bubbles with higher Reynolds number or freestream
turbulence. It shows also that a correlation for the streamwise distance from separation to the start of transition by Daviset d. is
quite accurate and that a model for the intermittency path by Dhawan and Narasimhais remarkably good, in spite of its derivation
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from attached boundary layer flow transition data. A need for better prediction of the transition length is indicated, however. Early
results of the with-wake data were presented and comparisons were made to the no-wake study. Wakes are generated by sliding
arack of rods through the approach flow tunnel. A photogate was used to verify that the wake generator sled is moving at a uniform
velocity when measurements of the flow are made. to characterize the wakes, 100 separate traverses of the sled were made and
an ensemble average of 100 separate traverses of each rod was generated. We see that the minimum velocity at the center of the
wake is approximately 85% of the average value, which matches the work of who used arotating airfoil stage (simulating a rotating
turbine stage) to create wake profiles, but the turbulence intensity peaks at 15%, more than twice that reported by Halstead. This
may be consistent with Halstead’s assertion that rods seem to produce more turbulence than airfoils of the same loss coefficient.
It should be noted, however, that flow over the airfoils of the Halstead study was not strongly separated and a highly-loaded airfoil,
such asthat of the present study (Pak B), will be inclined to separate more strongly. The unsteady boundary layer measurements
include the ensemble-averaged, period-resolved profiles of velocity, rms velocity fluctuation and intermittency over the surface.
Characterization of this flow will demonstrate the influence of the passing wake on the state of the boundary layer or separated
flow zone, including the " calming” region. Further, such datawill allow testing of transition models which have been devel oped
to incorporate the effects of passing wakes on transition.
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20020067662; The conference proceeding is available in Hardcopy and CD-ROM. The hardcopy contains only abstracts of the
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Direct numerical simulations have been performed of unsteady wake effects and of transition on aflat plate and in aturbine
passage. Passing wakes were simulated by sweeping a self-similar, turbulent wake across the entrance to the computational
domain. Computations were performed on a highly parallel computer with on the order of 50million grid points. The geometry
and flow conditions of the turbine passage correspond to the ' T106" blade being studied in a number of laboratory experiments.
Flat plate, zero pressure gradient bypass transition occurs through four stages. In the first, elongated regions of high or low velocity
form near the wall. Secondly, the low velocity regions lift from the surface, producing a lifted, backward jet. This provides a
receptivity path for for external turbulence to enter the boundary layer; the third stage is an instability of the lifted jet. In the final
stage the instability cascades to small scale, locally filling the boundary layer with aturbulent spot. At this stage transition to
turbulence has occurred, athough the spots subsequently evolve and merge to produce a fully turbulent boundary layer. A second
set of simulations addresses the development of wakesin alow pressure turbine passage. New vortical structures were observed
to evolve within the wake as it traversed the passage. They were produced by interaction between the wake and the mean straining
field. An intriguing asymmetry was observed between the suction and pressure sides of the passage. It can be explained by the
relative orientation of the wake and rate of strain. Streamwise elongated vortices descend from the passage and lie along the
pressure surface. Secondary vortices are caused by the viscous boundary condition, leading to a set of surface vortices.
Three-dimensional, small scale turbulence is amplified near the suction side. The unsteady, asymmetric, vortical field will be
illustrated and discussed for its relevance to predicting turbulence and transition in turbines. Transition via spots occurs on the
suction surface toward the rear edge. Some evidence was seen that in the absence of passing wakes more orderly transition occurs
in the adverse pressure gradient region right before the trailing edge.
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This ongoing work is aimed primarily at the understanding and modelling of the unsteady flow through a vertical periodic
row (stack) of stationary quasi-stator blades, as affected by the wakes from arow of quasi-rotor blades upstream which are also
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vertically periodic but moving downward. The periodic wake itself isfirst found to generate a pressure drop ahead of the stator
row. The subsequent unsteady motion within the stator row is taken to be two-dimensional and to be periodic in the vertical
co-ordinate, to allow for the blade to blade interactions. Thisis accompanied, in afirst shot, by an assumption of thin-layer and
slowly-varying behaviour in order to capture the global properties of the stator motion via rapid numerical sweeps, as far as
possible in a forward-marching manner. The global properties include substantial regions of adverse pressure gradient over the
rear of the typical blade and almost steady separations which periodically (in time) are made unsteady by the passage of the wakes.
The wakes and the stator motions can be computed together, allowing for the interactive rows. As a second shot, the influences
of non-slow behaviour are incorporated in the overall approach by means of temporal or spatial lagging of their effects, for
exampl e through the normal pressure gradients, again in an attempt to keep the global numerical sweeps as rapid as possible. The
effects of the typical wake thickness, the Reynolds number and the temporal period have been studied, among other main features.
The above theory and computation is for laminar incompressible flow but should be extendable to turbulent and compressible flow
also. The consequent development of spotsinitially localised and at low amplitudesis described in allied papers, particularly in
the regions of adverse pressure gradient or flow reversal generated on the blade as above. The effects of vortical wake passing
as an initiator, followed by nonlinear evolution, nonparallel flow evolution and the three-dimensional responses are included in
the spot analysis.
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Experiments are in progress aimed at direct comparisons between triggered turbulent spots and wake-induced turbulent
patches on aflat plate in alow-speed wind tunnel. These are being conducted under strong adverse pressure gradients giving
alternative conditions of along laminar separation bubble, an incipient laminar separation and an early natural transition, as
determined by small changes in free-stream Reynolds number. Good progress has been made on the experiments involving
triggered spots and work has commenced on wake-induced turbulent patches. The purpose is to gain an appreciation of turbulent
spot behavior under an adverse pressure gradient as a foundation for the improved modeling of wake-induced turbulent patches
in predictions of transitional boundary layer flows on axia turbomachine blading. A substantial experimental program on
triggered spots has now been completed for the long separation bubble and incipient laminar separation cases. Thiswill give two
new points which broadly confirm the existing Solomon, Walker, Gostelow spot-spreading correlation for transition length.
Preliminary boundary layer traverses are presented for the case involving wake impingement on the reattachment region of a
laminar separation bubble- These show the similarity between the wake interaction and the triggered turbulent spot and also the
strong effect of the calmed region behind the wake interaction. The calmed region prevails behind any such disturbance whether
two-dimensional or three-dimensional. Unsteady transition phenomena occurring as a result of wake interaction events on
compressor and turbine blading are consistent with the behavior of triggered turbulent spots on a flat plate. Experiments on
turbulent spots are directly applicable to the complex flows on compressor and turbine blading. The overall effect of the wake
inter-action, and the resulting calmed region, is to delay the transition process and to stabilize the boundary layer against
separation. The velocity profiles show that within the impinging wake, the rms disturbance level is strong but thereis little velocity
perturbation from the incoming laminar layer profile. The turbulent patch behind the wake is more characteristic of a turbulent
layer and shows a strong velocity perturbation from the laminar layer velocity profile. The camed region is strong and has a more
stable velocity profile than a steady laminar boundary layer under the same local pressure gradient; the amplitude of
Tollmien-Schlichting (T-S) instabilities is therefore temporarily reduced and the progression to harmonic breakdown and
turbulence delayed. Turbulence from the surrounding boundary layer eventualy contaminates the region leading to its
destruction, but this process may be quite protracted. Because of itsincreased wall shear stress the calmed region flow is also more
resistant to separation, and this may have beneficial consequences for stall margin. Similarities have been investigated between
transition through spots on aflat plate and wake-induced turbulent patches on turbine and compressor blades. In triggered spots
on aflat plate transition proceeds by natural growth; small disturbance, to wave packet, to developed spot- Flat plates, turbine
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cascades and rotating compressor al show natural transition with strong amplification of T-S waves. Harmonic devel opment to
turbulence then develops. The instabilities are amplified by strong adverse pressure gradients.
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Modern low-pressure turbine airfoils are subject to increasingly stronger pressure gradients as designers impose higher
loading in an effort to improve efficiency and to reduce part count. The adverse pressure gradients on the suction side of these
airfoils can lead to boundary-layer separation, particularly under cruise conditions. Separation bubbles, notably those which fail
to reattach, can result in a significant degradation of engine efficiency. Accurate prediction of separation and reattachment is hence
crucial to improved turbine design. This requires an improved understanding of the transition flow physics. Transition may begin
before or after separation, depending on the Reynolds number and other flow conditions, has a strong influence on subsequent
reattachment, and may even eliminate separation. Further complicating the problem are the high free-stream turbulence levels
inarea engine environment, the strong pressure gradients along the airfails, the curvature of the airfoils, and the unsteadiness
associated with wake passing from upstream stages. Because of the complicated flow situation, transition in these devices can
take many paths that can coexist, vary in importance, and possibly also interact, at different locations and instancesin time. The
present work was carried out in an attempt to systematically sort out some of these issues. Detailed velocity measurements were
made along aflat plate subject to the same nominal dimensionless pressure gradient as the suction side of a modern low-pressure
turbine airfoil ('Pak-B’). The Reynolds number based on wetted plate length and nominal exit velocity, Re, was varied from
50;000 to 300; 000, covering cruise to takeoff conditions. Low, 0.2%, and high, 7%, inlet free-stream turbulence intensities were
set using passive grids. These turbulence levels correspond to about 0.2% and 2.5% turbulence intensity in the test section when
normalized with the exit velocity. The Reynolds number and free-stream turbulence level do not have a significant effect on the
location of boundary-layer separation unless they are high enough to induce transition upstream of separation. The location and
extent of the transition zone, in contrast, depend strongly on Re and T1. The beginning of reattachment closely follows the onset
of transition. Under low free-stream turbulence conditions the boundary layer islaminar at separation and then begins to exhibit
fluctuationsin afinite frequency band in the shear layer over the separation bubble. These fluctuations are due to instability waves.
The fluctuations grow in magnitude, higher harmonics are generated, and finally lead to a breakdown to turbulence. Transition
beginsin the shear layer, but quickly spreads to the near wall region and causes the boundary layer to reattach. The transition is
rapid and the resulting turbulence contains afull range of high and low frequencies. Under high free-stream turbulence conditions,
slowly growing low-frequency fluctuations are induced in the pretransitional boundary layer by the free-stream. The separation
bubbles are considerably thinner than in the low TI cases, resulting in thinner boundary layers at the end of the test wall. At
Re=50,000 and 100,000, the pre-transitional boundary layer separates at about the same location asin thelow Tl cases. Transition
occurs through a bypass mode, begins upstream of the corresponding low-TI location, and proceeds in a manner similar to that
of an attached boundary layer. Under high T1 at Re=200,000 and 300,000, transition begins before separation. The boundary layer
may separate, but if it does the separation bubble is very short and does not significantly affect the downstream devel opment of
the boundary layer. A comparison is made to previous work in a simulated cascade.
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A01, Microfiche
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Over decades separated transitional flow control has focussed on amplification of incoming Tollmien-Schlichting (TS)-like
disturbances and ignored the possibility of own (’eigen’)-disturbances being generated by the flow itself. Evidence is
accumulating that global flow instability is active in canonical laminar separated flow configurations. Failure to control this
instability mechanism will render separated flow control methodologies which are based on TS-frequency information
incomplete as far as travelling disturbances are concerned and inadequate for control of stationary global instabilities. In order
to explore the question of existence of global linear instability in amodel flow relevant to aerodynamics and turbomachinery alike,
namely alaminar separation bubble set up by an analytically known adverse pressure gradient in incompressible flow, the related
partial derivative nonsymmetric generalised eigenvalue problem has been solved 1. Both stationary and pairs of travelling linear
instabilities have been discovered, which are distinct from known solutions of the Orr-Sommerfeld equation (OSE) or the linear
parabolised stability equations (PSE) instability theories, and can both become unstable at flow parameters presented by Theofilis.
The disturbance vorticity zeta of the most unstable stationary global mode is dominated by the streamwise disturbance velocity
component; [zeta] isvisualised in the following figure by a single isosurface of this quantity, drawn at an arbitrarily defined level
such that the dominant features of the instability in question areillustrated. The flow direction isindicated by the arrow and the
steady laminar separation and reattachment boundaries determined by the basic state are marked by dashed lines. One spanwise
periodicity is shown. The innocuous primary separation line and the three -dimensionalisation of the primary reattachment line
on account of the global instability mechanism isto be seen in this result. of the two layers of particles released into the flow that
nearer the wall, at the height of the primary separation bubble, is seen to be trapped in the neighbourhood of reattachment on
account of the global instability mechanism. Besides issues revolving around flow control, the instability mechanism discovered
may well be related with and shed light to the phenomenon of vortex-shedding by laminar separation bubbles; a detailed discussion
of thisissueis presented. In our opinion, the significance of the present findings warrants further investigation into this problem.
In order to address the issues of global instability of flows with large-scale separation on configurations relevant to both external
aerodynamics and turbomachinery a new algorithm based on spectral/hp element technology has been developed and validated.
Results will be presented in due course.
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Laminar Separation of low Reynolds number adverse pressure gradient boundary layers, with subsequent turbulent
reattachment frequently occurs on airfoils and on low-pressure turbine blades. It is responsible for areduction in efficiency due
to an increase in pressure drag. Elevated free-stream turbulence (FST), enhances mixing above the separation bubble and thus
promotes earlier reattachment. However, in most low Reynolds number applications, elevated FST does not eliminate the bubble
altogether. Therefore, one may improve the performance by actively reducing the size of the separation bubble. Experimental
studies shown that laminar, transitional and turbulent separation bubbles can be effectively controlled by periodic excitation at
low levels of FST. The control method relies on the successive introduction of coherent structures at frequencies that generate
between one to four vortices at any instant above the bubble. These vortices amplify while propagating downstream, they enhance
the mixing and thus promote reattachment. The fact that this method is successful for fully turbulent shear layers served as abasis
for attempting its application in the presence of elevated FST. A feasibility study was performed and reported showing that active
separation control is not hindered by the presence of elevated free-stream turbulence. Current tests use an apparatus that contains
alarge, transitional separation bubble, situated near the leading edge of aflat-plate (Fig. 1), because the existence of a strong
adverse pressure gradient. Active control, using periodic excitation via acoustic forcing from the tunnel wall, is used to reduce
the mean bubble size. The FST isincreased by placing agrid at various distances upstream of the test plate leading edge (LE).
Thelevel of the FST varies from 0.3% to 11% depending on the position of the grid. The turbulence show length scale (using cross
correlation between two hot-wires) for various FST levels. The spectral content of the oscillations in the free-stream and in the
separated shear layer, were carefully documented in the presence and in the absence of " active flow control”. It demonstrates the
effect of the FST on the spectral content of the uncontrolled velocity inside and just outside the boundary layer, close to the LE.
The effect of the elevated FST on the manner in which the separated shear layer is modified by the periodic excitation is
documented as well. Further measurements include surface pressure distributions (Fig. 5 shows the effect of the FST on the mean
Cp's) aswell as mean and fluctuating velocity profiles that are phase locked to the excitation.. Preliminary results indicate that
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the average dimension of the bubble can be significantly reduced, even in the presence of elevated FST. This particularly true at
the low frequency of excitation (e.g. 20Hz, corresponding to F+ B=1, where the reduced frequency is based on the length of the
baseline bubble and the free-stream velocity) when thereis alarge disparity of scales between the free stream turbulence and the
imposed oscillation. At an excitation frequency of 80Hz, the effect of AFC was reduced as the FST increased. See Fig. 6 for
controlled Cp'’s. The effect of acoustic excitation from the tunnel wall was found to be similar to the effect of a vibrating ribbon
placed near the LE of the plate. It is believed that the application of active flow control to low Reynolds number axia flow
machinery has great potential for improving efficiency of a single rotor-stator stage therefore enabling a reduction of overall
number of stages simplifying future design.
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Highly loaded turbomachinery airfoils in high lift low pressure turbines as well as in compressors approaching stall
demonstrate transition of the suction side boundary layer via a separation bubble. Close control of this transition process is
necessary to avoid full separation with dramatic effects on performance and stability. The transition of the free shear layer is
strongly affected by two unsteady external phenomena: the velocity defect in the wake of upstream blade rows and the increased
turbulence levels within this wake. In most experiments both phenomena are effective simultaneously and it is not possible to
determine their relative relevance. Experiments with alarge-scale low-speed facility offer the opportunity of combining a closely
controlled main flow with a detailed resolution of the shear layer. Such experiments have been performed in a suction type wind
tunnel with arotating flap and a contoured wall to generate the necessary pressure distribution on aflat plate. The effects of the
velocity defect of the wake alone are studied in alow-turbulence environment. Typical parameters have been selected from earlier
high speed turbine tests. The results offered for discussion include: 1.A comparison of the response of the separation bubble to
steady and periodic main flow. 2. The development of instability waves in the free shear layer and visualization of the transition
process over afull period of the main flow fluctuation applying phase-averaging to single hot wire signals. 3. The characteristic
"frequency packages’ of the instability waves. 4. The observed phase shift between the main flow and the separation bubble in
the region of transition and reattachment. 5. The effect of Strouhal-no. on the location of transition initiation along the velocity
wave of the periodic main flow.
Author
Boundary Layer Separation; Bubbles; Stability; Transition Flow; Pressure Distribution

20020067686 Virginia Commonwealth Univ., Dept. of Mechanical Engineering, Richmond, VA USA

Simulations of Boundary Layer Development in L ow-Pressure Turbines

Dorney, Daniel J., Virginia Commonwealth Univ., USA; Minnowbrook I11: 2000 Workshop on Boundary Layer Transition and

Unsteady Aspects of Turbomachinery Flows; April 2002, pp. 417-439; In English; Also announced as 20020067662; The

conference proceeding is available in Hardcopy and CD-ROM. The hardcopy contains only abstracts of the papers while the

CD-ROM contains viewgraphs of each presentation; No Copyright; Avail: CASl; A03, Hardcopy; A01, Microfiche
Experimental datafrom jet-engine tests have indicated that turbine efficiencies at takeoff can be as much as two points higher

than those at cruise conditions. Recent studies have shown that low Reynolds number effects contribute to the lower efficiencies

at cruise conditions. The goa of the current effort is to implement/improve existing turbulence models, natural transition models,

intermittency function models and bubble transition models into two- and three- dimensional Navier-Stokes analyses. Numerical

simulations have been performed for several geometries, including alow-pressure turbine cascade and a two-stage low-pressure

turbine. The simulations were performed for several Reynolds numbers and turbulence levels. The predicted results have been

compared with experimental airfoil loadings and boundary layer quantities. The comparisons indicate that relatively ssimple

models can be used to predict the effects of Reynolds number variations in alow-pressure turbine environment.
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Recent measurements on a turbine rotor showed significant relaminarization effects. These effects were evident on the
pressure surface heat transfer measurements. The character of the heat transfer varied with Reynolds number. Data were obtained
for exit Reynolds numbers between 500,000 and 880,000. Tests were done with ahigh level of inlet turbulence, 7.5%. At lower
Reynolds numbers the heat transfer was similar to that for laminar flow, but at alevel higher than for laminar flow. At higher
Reynolds numbers the heat transfer was similar to turbulent flow, when the acceleration parameter, K, was sufficiently small. The
proposed paper discusses the experimental results, and also discusses approaches to cal culating the surface heat transfer for the
blade surface. Calculations were done using a three-dimensional Navier-Stokes CFD analysis. The results of these tests, when
compared with previous blade tests in the same facility, illustrate modeling difficulties that were encountered in CFD predictions.
The two blades were in many ways similar. However, the degree of agreement between the same analysis and the experimental
datawas significantly different. These differences are highlighted to illustrate where improvements in modeling approaches are
needed for transitional flows.
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Unpredicted losses during high altitude operation have been observed in low pressure gas turbine stages. These losses have
been attributed to separation on the suction surface of the turbine blades. to gain insight into boundary layer transition and
separation for these low Reynolds number conditions, the heat transfer distribution on a Langston turbine blade shape was
measured in alinear cascade wind tunnel for turbulence levels of 0.8% and 10% and Reynolds numbers of 40k to 80k. Turbulence
levels of 10% were generated using three passive biplanar lattice grids with square-bar widths of 1.27 cm, 2.54 cm, and 6.03 cm
to investigate the effect of turbulence length scale. The heat transfer was measured using a uniform heat flux liquid crystal
technique. Asturbulence levelsincreased, stagnation heat transfer increased and the location of the suction-side boundary layer
transition moved upstream toward the blade |eading edge. For this turbine blade shape the transition location did not depend on
turbulence length scale, the location is more dependent on pressure distribution, Reynolds number and turbulence intensity. For
the 10% turbulence cases, the smaller length scales had alarger affect on heat transfer at the stagnation point. A laser tuft method
was used to differentiate between boundary layer transition and separation on the suction surface of the blade. Separation was
observed for all of the low turbulence (clean tunnel) cases while transition was observed for al of the 10% turbulence cases.
Separation and transition locations corresponded to local minimumsin heat transfer. Reattachment points did not correspond to
local maximumsin heat transfer, but instead, the heat transfer coefficient continued to rise downstream of the reattachment point.
For the clean tunnel cases, streamwise streaks of varying heat transfer were recorded on the concave pressure side of the turbine
blade. These streaks are characteristic of Goertler vortices. For the 10% turbulence cases, these streaks were not present. The
results presented in this paper show that turbulence length scale, in addition to intensity have an important contribution to turbine
blade aerodynamics and are important to CFD modelers who seek to predict boundary layer behavior in support of turbine blade
design optimization efforts.
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English; Also announced as 20020067662; The conference proceeding is available in Hardcopy and CD-ROM. The hardcopy
contains only abstracts of the papers while the CD-ROM contains viewgraphs of each presentation; No Copyright; Avail: CASI;
AO03, Hardcopy; A01, Microfiche

Receptivity analysis is used in conjunction with linear stability theory to estimate the location of transition for various
model -surface finishes and free-stream-disturbance environments. Tollmien-Schlichting instabilities and cross-flow instabilities
are considered in the context of swept-wing transition, in low to moderate free-stream-disturbance environments. Receptivity
studiesinclude acoustic and vortical free-stream perturbations, surface roughness, and nonuniformities in surface suction. With
simplifying assumptions about the receptivity, a variable n-factor method has been formulated for transition due to cross-flow
instabilities. Transition is correlated with the stationary cross-flow vortices for turbulence levels characteristic of flight. At higher
turbulence levels, the transition is correlated with traveling cross-flow instabilities. In both cases, the n-factors vary with the surf
ace-roughness level, consistent with a simplified model of non-localized receptivity at the instability neutral points.
Author
Estimating; Transition Flow; Vortices; Turbulent Flow

20020067691 Erlangen-Nuernberg Univ., Lehrstuhl fuer Stroemungsmechanik, Erlangen, Germany
Effect of a Roughness Element on Development of the Viscous Layer for a Turbulent Boundary L ayer
Becker, S., Erlangen-Nuernberg Univ., Germany; Condie, K. G., Idaho National Engineering and Environmental Lab., USA;
Stoots, C. M., Erlangen-Nuernberg Univ., Germany; McEligot, D. M., Idaho National Engineering and Environmental Lab., USA;
Minnowbrook 111: 2000 Workshop on Boundary Layer Transition and Unsteady Aspects of Turbomachinery Flows; April 2002,
pp. 536-561; In English; Also announced as 20020067662; The conference proceeding is available in Hardcopy and CD-ROM.
The hardcopy contains only abstracts of the papers while the CD-ROM contains viewgraphs of each presentation; No Copyright;
Avail: CASI; A03, Hardcopy; A01, Microfiche

In many technical applications, laminar boundary layers are induced, by roughnesses, to undergo transition to a turbulent flow
at lower Reynolds numbers than the natural flow transition. The present studies were undertaken to extend the knowledge of the
spatial and temporal structure of the transition process induced by a single square roughness element. Particular emphasis was
placed on the evolution of the viscous layer since it usually dominates the convective resistance to heat transfer (and momentum
transfer) to/from a surface. The aim isto reach a better understanding of the fluid physics structure which evolvesin atransition
process induced by roughnesses, especialy in the near-wall region. The results should also be valuable for benchmarking Direct
Numerical Simulations of transition enhanced by the presence of roughness elements. To measure the wall-normal component
close to the surface, two-component laser Doppler anemometry (LDA) was used with the INEEL Matched-Index-of-Refraction
(MIR) flow system. With hot-wire and hot-film X- or slant-probes to deduce Reynolds shear stresses, the sensor volume required
has a dimension of the order of amillimeter perpendicular to the surface plus the additional space necessary for the support prongs.
With LDA, an effective sensor diameter of about 60 microns or less can be achieved so measurements can be obtained to y = 30
microns before " intersecting” the surface. However, the wall can interfere with the laser beams of an LDA system, especially when
systems for two- and three-component measurements are employed. One way to eliminate these problems is to use a liquid
possessing arefractive index that is matched to that of the wall material. The INEEL MIR flow system provides a basic test facility
to study boundary layer transition in detail. The length of the test section is about 2.4 m and it has a cross section of about 0.61
m x 0.61 m, compared to other MIR facilities which have characteristic dimensions of afew centimeters.
Derived from text
Convective Heat Transfer; Flow Characteristics;, Surface Roughness; Turbulent Boundary Layer; Viscoelasticity

20020067692 Royal Inst. of Tech., Heat and Power Technology, Stockholm, Sweden
A Basic Nozzle Test Facility for Fluid-Structure Interaction in Transonic Flow
Fransson, T. H., Royal Inst. of Tech., Sweden; Bron, O., Royal Inst. of Tech., Sweden; Minnowbrook I11: 2000 Workshop on
Boundary Layer Transition and Unsteady Aspects of Turbomachinery Flows, April 2002, pp. 562-607; In English; Also
announced as 20020067662; The conference proceeding is available in Hardcopy and CD-ROM. The hardcopy contains only
abstracts of the papers while the CD-ROM contains viewgraphs of each presentation
Contract(s)/Grant(s): STEM Proj. 6303; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

A prerequisite for aeroelastic stability investigations in turbomachines is the understanding of the aerodynamic forces acting
on the blades. In order to obtain precise insight into aeroel astic phenomena associated with oscillating shock waves, fundamental
experiment to further understand the behaviour of travelling pressure waves in non-uniform transonic flows at different operating
conditions are needed. The emphasis is on the unsteady interaction of upstream propagating acoustic waves with a shock in
transonic convergent-divergent nozzles at different inlet boundary layer conditions, and how this interaction can affect the
unsteady pressure distribution on the surface. This presentation intends to present the facility in which those experiments are being
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performed, and give an overview of the intended future modifications and investigations. Different test objects and their
instrumentation will be presented as well as the first preliminary results.

Author

Performance Tests; Boundary Layers; Convergent-Divergent Nozzles; Transonic Flow; Pressure Distribution

20020068014 NASA Marshall Space Flight Center, Huntsville, AL USA
Spin-Up Instability of a L evitated Molten Drop in MHD-Flow Transition to Turbulence
Abedian, B., Tufts Univ., USA; Hyers, R. W., NASA Marshall Space Flight Center, USA; [2002]; 1p; In English; Progressin
Electromagnetics Research Symposium (PIERS) Conference, 2 Jul. 2002, Cambridge, MA, USA; No Copyright; Avail: ssuing
Activity; Abstract Only

When an alternating magnetic field interacts with induced eddy currentsin a conducting body, there will be arepulsive force
between the body and the driving coil system generating the field. This repulsive force is the basis of electromagnetic levitation,
which alows containerless processing of different materials. The eddy currents in the conducting body also generate Joule
heating. Axial rotation of electromagnetically levitated objects is a common observation in levitation systems and often an
undesirable side effect of such experiments on 1-g and -g. There have been recent efforts to use magnetic damping and suppress
this tendency of body rotation. The first report of rotation in EML drops was attributed to a slight asymmetry of the shape and
location of the levitation coils could change the axis and speed of rotation. Other theories of sample rotation include a frequency
difference in the traveling electromagnetic waves and a phase difference in two different applied fields of the same freguency.
All of these different mechanisms share the following characteristics: the torque is small, constant for constant field strength, and
very weakly dependent on the sample's temperature and phase (solid or liquid). During experiments on the MSL-1 (First
Microgravity Science Laboratory) mission of the Space Shuttle (STS-83 and STS-94, April and July 1997), a droplet of
palladium-silicon aloy was electromagnetically levitated for viscosity measurements. For the non-deforming droplet, the
resultant MHD flow inside the drop is inferred from motion of impurities on the surface. These observations indicate formation
of apair of co-rotating toroidal flow structures inside the spheroidal levitated drop that undergo secondary flow instabilities. As
rise in the fluid temperature rises, the viscosity falls and the internal flow accel erates and becomes oscillatory; and beyond a point
in the experiments, the surface impurities exhibit non-coherent chaotic motion signifying emergence of turbulence inside the drop.
In thiswork, a background of these set of observations will be given followed by a presentation of our results on the digital particle
tracking analysis that has been performed on a number of available videos. The analysisindicates that the levitated drop attains
a constant rotational speed during the melting phase and formation of the co-rotating axi-symmetric laminar toroidal structures.
However, the rate of axial rotation increases dramatically during the deformation of the toroidal structures anti their breakup into
chaotic entities. This new data suggests an interaction between the flow inside the levitated molten drop and the driving coilsin
the experiments. Possible mechanisms for thisinteraction will be reviewed. The datawill also be used to make an assessment of
existing theories on droplet rotation.
Author
Drops (Liquids); Levitation; Magnetic Fields; Magnetohydrodynamic Flow; Sability; Turbulence; Spin

20020068381 Naval Research Lab., Marine Geoacoustics Div., Stennis Space Center, MS USA

Concentration Gradient, Diffusion, and Flow Through Open Porous Medium Near Percolation Threshold via Computer

Simulations

Pandey, R. B.; Gettrust, J. F; Stauffer, D.; Dec. 01, 2001; 20p; In English

Report No.(s): AD-A403937; NRL/JA/7430--01-9; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche
Theinteracting lattice gas model is used to simulate fluid flow through an open percolating porous medium with the fluid

entering at the source-end and |eaving from the opposite end. The shape of the steady-state concentration profile and therefore

the gradient field depends on the porosity (p). The root mean square (rms) displacements of fluid and its constituents (tracers) show

adrift power-law behavior.

DTIC

Porous Materials; Fluid Flow; Percolation; Diffusion; Gradients, Concentration (Composition)

20020068548 NASA Ames Research Center, Moffett Field, CA USA
CGNS Mid-Level SoftwareLibrary and Users Guide
Pairier, Diane, NASA Ames Research Center, USA; [1998]; 1p; In English
Contract(s)/Grant(s): NAS2-13605; RTOP 538-15-11; Copyright; Avail: Issuing Activity; Abstract Only
The "CFD Genera Notation System” (CGNS) consists of a collection of conventions, and conforming software, for the
storage and retrieval of Computational Fluid Dynamics (CFD) data. It facilitates the exchange of data between sites and
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applications, and helps stabilize the archiving of aerodynamic data. This effort wasinitiated in order to streamline the procedures
in exchanging data and software between NASA and its customers, but the goal isto develop CGNSinto aNational Standard for
the exchange of aerodynamic data. The CGNS development team is comprised of members from Boeing Commercial Airplane
Group, NASA-Ames, NASA-Langley, NASA-Lewis, McDonnell-Douglas Corporation (now Boeing-St. Louis), Air
Force-Wright Lab., and ICEM-CFD Engineering. The elements of CGNS address all activities associated with the storage of data
on external media and its movement to and from application programs. These elements include: - The Advanced Data Format
(ADF) Database manager, consisting of both afile format specification and its /0 software, which handles the actual reading and
writing of data from and to external storage media; - The Standard Interface Data Structures (SIDS), which specify the intellectual
content of CFD data and the conventions governing naming and terminology; - The SIDS-to-ADF File Mapping conventions,
which specify the exact location where the CFD data defined by the SIDS is to be stored within the ADF file(s); and - The CGNS
Mid-level Library, which provides CFD-knowledgeable routines suitable for direct installation into application codes. The CGNS
Mid-level Library was designed to ease the implementation of CGNS by providing devel opers with a collection of handy I/O
functions. Since knowledge of the ADF coreis not required to use this library, it will greatly facilitate the task of interfacing with
CGNS. There are currently 48 user callable functions that comprise the Mid-level library and are described in the Users Guide.
Thelibrary iswritten in C, but each function has a FORTRAN counterpart.

Author

Data Sorage; Data Retrieval; Computer Programming; Systems Compatibility

20020068708 NASA Ames Research Center, Moffett Field, CA USA
Progressin Unsteady Turbopump Flow Simulations
Kiris, Cetin C., NASA Ames Research Center, USA; Chan, William, NASA Ames Research Center, USA; Kwak, Dochan, NASA
Ames Research Center, USA; Williams, Robert, NASA Marshall Space Flight Center, USA; [2002]; 20p; In English; JANNAF
2002 Meeting, 8-12 Apr. 2002, Destin, FL, USA; Sponsored by NASA, USA; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

This viewgraph presentation discusses unsteady flow simulations for a turbopump intended for a reusable launch vehicle
(RLV). The simulation process makes use of computational grids and parallel processing. The architecture of the parallel
computers used is discussed, as is the scripting of turbopump simulations.
CAS
Turbine Pumps; Unsteady Flow; Computational Grids; Smulation; Systems Analysis

20020068712 NASA Marshall Space Flight Center, Huntsville, AL USA
Prediction of Shock Wave Structurein Weakly lonized Gas Flow by Solving M GD Equation
Deng, Z. T., Alabama Agricultural and Mechanical Univ., USA; Oviedo-Rojas, Ruben, Alabama Agricultural and Mechanical
Univ., USA; Chow, Alan, NASA Marshall Space Flight Center, USA; Litchford, Ron J., NASA Marshall Space Flight Center,
USA; [2002]; 1p; In English; 33rd AIAA Plasmadynamics and Lasers Conference, 20-23 May 2002, Maui, HI, USA; Sponsored
by American Inst. of Aeronautics and Astronautics, USA
Report No.(s): AIAA-2002-2181; No Copyright; Avail: Issuing Activity; Abstract Only

This paper reports the recent research results of shockwave structure predictions using a new developed code. The modified
Rankine-Hugoniot relations across a standing normal shock wave are discussed and adopted to obtain jump conditions. Coupling
a electrostatic body force to the Burnett equations, the weakly ionized flow field across the shock wave was solved. Results
indicated that the Modified Rankine-Hugoniot equations for shock wave are valid for a wide range of ionization fraction.
However, this model breaks down with small free stream Mach number and with large ionization fraction. The jump conditions
also depend on the value of free stream pressure, temperature and density. The computed shock wave structure with ionization
provides results, which indicated that shock wave strength may be reduced by existence of weakly ionized gas.
Author
Shock Wave Profiles; Rankine-Hugoniot Relation; Predictions; Gas Flow; lonized Gases; Normal Shock Waves

20020068794 Tennessee Univ., Dept. of Mechanical and Aerospace Engineering and Engineering Science, Nashville, TN USA

Numerical Simulation of Flow Field Within Parallel Plate Plastometer

Antar, Basil N., Tennessee Univ., USA; Research Reports: 2001 NASA/ASEE Summer Faculty Fellowship Program; July 2002,

pp. 11-1 - 11-6; In English; Also announced as 20020068792; No Copyright; Avail: CASI; A02, Hardcopy; A03, Microfiche
Parallel Plate Plastometer (PPP) is adevice commonly used for measuring the viscosity of high polymers at low rates of shear

in the range 10(exp 4) to 10(exp 9) poises. Thisdeviceis being validated for use in measuring the viscosity of liquid glasses at

high temperatures having similar ranges for the viscosity values. PPP instrument consists of two similar parallel plates, both in
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therange of 1 inch in diameter with the upper plate being movable while the lower one is kept stationary. Load is applied to the
upper plate by means of a beam connected to shaft attached to the upper plate. The viscosity of the fluid is deduced from measuring
the variation of the plate separation, h, as a function of time when a specified fixed load is applied on the beam. Operating plate
speeds measured with the PPP is usually in the range of 10.3 cm/s or lower. The flow field within the PPP can be simulated using
the equations of mation of fluid flow for this configuration. With flow speedsin the range quoted above the flow field between
the two plates is certainly incompressible and laminar. Such flows can be easily simulated using numerical modeling with
computational fluid dynamics (CFD) codes. We present below the mathematical model used to simulate this flow field and also
the solutions obtained for the flow using a commercially available finite element CFD code.

Derived from text

Computational Fluid Dynamics; Glass, High Polymers, Mathematical Models; Viscosity

20020068989 Argonne National Lab., IL USA
Nanofluids Can Take the Heat
2002; 14p; In English
Report No.(s): DE2002-43231; No Copyright; Avail: Department of Energy Information Bridge, Microfiche

Copper nanoparticles and carbon nanotubes have been found to enhance the thermal conductivity of base fluids dramatically.
Adding 0.3 vol.% of 10-nm copper nanoparticles to ethylene glycol increased its thermal conductivity up to 40%. Nanotubesyield
by far the highest thermal conductivity enhancement ever achieved in aliquid: a 150% increase in the conductivity of oil at 1 vol.%
of 25- nm nanotubes. More interestingly, the thermal conductivity enhancement with the nanotubes is an order of magnitude
higher than predicted by existing theories. This discovery clearly suggests that conventional heat conduction models for
solid/liquid suspensions are inadequate. Several mechanisms that could be responsible for thermal transport in nanofluids have
been proposed. However, the mysteries of nanoparticles in fluids remain unsolved, presenting new opportunities and challenges
for scientists and engineers. Nanofluid research could lead to a major breakthrough in solid/liquid composites for numerous
engineering applications, such as coolant for automobiles, air conditioning, and supercomputers.
NTIS
Nanotechnology; Conductive Heat Transfer; Ethylene Compounds

20020069098 National Aerospace Lab., Amsterdam Netherlands
Microgravity Two-Phase Flow and Heat Trasfer
Ddlil, A. A. M.; 2001; 32p
Report No.(s): PB2002-105859; NLR-TP-99429; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Multiphase flow, the simultaneous flow of the different phases (states of matter) gas, liquid and solid, strongly depends on
the level and direction of gravitation, since these influence the spatial distribution of the phases, having different densities. Many
current investigations concern the behavior of liquid-solid flows (e.g. in mixing, crystal growing, or materials processing) or
gas-solid flows (e.g. in cyclones or combustion equipment). However, of major interest for aerospace applications are the more
complicated liquid-vapor or liquid-gas flows, that are characteristic for aerospace thermal control systems, life sciences systems
and propellant systems. Especially for liquid-vapor flow in aerospace two-phase thermal control systems, the phenomena become
extremely complicated, because of heat and mass exchange between the two phases by evaporation or condensation. Though a
huge amount of publications (textbooks, conference proceedings and journal articles) concern two-phase flow and heat transfer,
publications on the impact of reduced gravity are very scarce. Thisisthe main driver for carrying out research in microgravity.
The various heat and mass transfer research issues of two-phase heat transport technology for space applications are discussed
in this chapter. It isfocused on the most complicated case of liquid-vapor flow with heat and mass exchange. Simpler cases, like
adiabatic or isothermal liquid-vapor flow or liquid-gas flow, can straightforwardly be derived from this liquid-vapor case, as
various termsin the constitutive equations can be set zero.
NTIS
Heat Transfer; Two Phase Flow; Temperature Control; Adiabatic Flow; Aerospace Engineering; Heat Transmission

20020069100 National Aerospace Lab., Amsterdam Netherlands
High-Level VersusLow-Level Do-Loop Parallelization: Results for One Testcase of a Multi-Block Solver on a Shared
Memory Parallel Vector Computer
Wijnandts, P; Vogels, M. E. S.,; Nov. 1997; 22p; In English
Report No.(s): PB2002-105889; NLR-TP-9777592; No Copyright; Avail: CASI; A03, Hardcopy; AOL, Microfiche

Within the NICE project, supported by the Dutch Foundation HPCN, the multi-block Navier-Stokes flow solver ENSOLV
is being parallelized. In this article first results of the block-loop parallelization of ENSOLV are presented. We discuss the
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performance results of this parallelization on a 16-processor NEC SX-4, a shared memory parallel vector computer. The results
are compared to those of the low-level DO-loop parallelization implemented earlier. The conclusion is that for the cases with
higher number of multigrid levels, the block loop parallelization gives better speed-up, requires more memory, and gives overall
less execution cost.

NTIS

Parallel Processing (Computers); Loops; Memory (Computers); Navier-Sokes Equation; Parallel Computers

20020070279 MRJ Technology Solutions, Inc., Moffett Field, CA USA
3D Simulations of the Richtmyer-M eshkov I nstability with Re-Shock
Meiron, Daniel I., Californialnst. of Tech., USA; [1998]; 1p; In English; American Physical Society, Division of Fluid Dynamics
Conference, 22-24 Nov. 1998, Philadelphia, PA, USA; Sponsored by American Physical Society, USA
Contract(s)/Grant(s): NAS2-14303; RTOP 519-40-72; No Copyright; Avail: Issuing Activity; Abstract Only

We present results of inviscid simulations, in three dimensions, of Richtmyer-Meshkov instability for high incident shock
Mach number. The growth rate of a single harmonic perturbation is quantified and compared with the results of a 2D calculation.
Upon re-shock, the perturbation amplitude undergoes a phase reversal while the mean velocity of the interface is zero. Before
re-shock the normalized growth rate of a 2D and 3D interface are nearly the same, but the growth rate after re-shock is significantly
larger for the 3D than the 2D case. We aso examine the evolution of multiple harmonic perturbations. Computational and
parallelization issues of the simulation code will also be briefly discussed. The computations were done on the T3E at Pittsburgh
Supercomputing Center.
Author
Computerized Smulation; Three Dimensional Models; Mach Number; Sability

20020070501 NASA Langley Research Center, Hampton, VA USA
Hyper sonic Shock I nteractions About a 25 deg/65 deg Sharp Double Cone
Moss, James N., NASA Langley Research Center, USA; LeBeau, Gerald J., NASA Johnson Space Center, USA; Glass,
Christopher E., NASA Langley Research Center, USA; August 2002; 13p; In English
Contract(s)/Grant(s): RTOP 706-85-42-01
Report No.(s): NASA/TM-2002-211778; L-18199; NAS 1.15:211778; No Copyright; Avail: CASI; A03, Hardcopy; A0L,
Microfiche

This paper presents the results of anumerical study of shock interactions resulting from Mach 10 air flow about a sharp double
cone. Computations are made with the direct ssimulation Monte Carlo (DSMC) method by using two different codes: the G2 code
of Bird and the DAC (DSMC Analysis Code) code of LeBeau. The flow conditions are the pretest nominal free-stream conditions
specified for the ONERA R5Ch low-density wind tunnel. The focusis on the sensitivity of the interactionsto grid resolution while
providing information concerning the flow structure and surface results for the extent of separation, heating, pressure, and skin
friction.
Author
Hypersonic Shock; Monte Carlo Method; Shock Wave Interaction; Sender Cones; Computational Fluid Dynamics

20020070583 Idaho National Engineering and Environmental Lab., Idaho Falls, ID USA
Performance Characteristics of an Extended Throat Flow Nozzle for the M easurement of High Void Fraction Multi-Phase
Flows
Fincke, J. R.; 1999; 18p; In